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A NEW “ CONCRETE SERIES ’’ BOOK 


““THEORY AND PRACTICE OF 
STRUCTURAL DESIGN APPLIED TO 
REINFORCED CONCRETE ” 


By B. ERIKSEN 


402 pages. 252 illustrations. 38 tables. Price 25s.; 26s. by post. 
($5.50 in Canada and U.S.A.) 


% A new book on the Theory of Structures. The methods are applicable to 
all materials, but particular regard is given to reinforced concrete. A com- 
plete treatise from the first laws of statics to the analysis of intermediate struc- 
tures. Many worked examples. Gives all the information necessary to design 
in reinforced concrete. 


%* A feature of the book is the detailed treatment of the fixed-point method 
of analysis, which is applied to continuous beams and frames. A semi- 
graphical application of this method enables bending moments on rigid frames 
to be rapidly calculated with an accuracy sufficient for practical purposes. 
Other methods of analysis of statically-indeterminate structures with members 
of constant or varying moment of inertia are given. Construction of influence 
lines and the calculation of bending moments due to moving loads. Complete 
calculations for the analysis of a portal-frame bridge with beams of varying 
depth supported on piled foundations. 


CONCRETE PUBLICATIONS LIMITED 
14 DARTMOUTH STREET, LONDON, S.W.2 
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TUBULAR STEEL TRENCH STRUTS 


(ADJUSTABLE) 


OUTSTANDING ADVANTAGES 


1.—Save at least 80% labour by elimin- 
ating the old-fashioned system of cutting, 
wedging and nailing timber strutting ; 
no waste of timber. 


2.—Fixed by one man in one minute. 


3.—Being steel complete, they are 
practically everlasting and can be used 
over and over again indefinitely. 


4.—Take up very little store space and 
very compact for transport. 


5.—No loose parts which can be 
lost, so they are always ready for 
work. 


IN THREE SIZES 


Approx 
panded Weight 


a 14 Ib. 
64" 19 Ib. 
24 Ib. 


Burton's Patent Solid Dropforged Steel Scaffolding Fittings 
THE LONDON & MIDLAND STEEL SCAFFOLDING CO., LTD. 


ST. LUKE’S WORKS, OLD HILL, STAFFORDSHIRE 
Telegrams: DUBELGRIP, CRADLEY HEATH. Telephone: CRADLEY HEATH 6237/8 
London Offices: BURWOOD HOUSE, CAXTON STREET, S.W.! 
Telephone; Abbey 6483/4. Telegrams: Dubelgrip, Sowest, London 
A 
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Designed by the Chief Architect’s Division, Ministry of Works 


At Britain’s Plutonium Factory at Sellafield 
bd e 9 in Cumberland, with its two stacks over 400 
Britain s feet high, two large natural uranium atomic 
piles are producing fissile material. 
Building and civil engineering works by this 


include the ic piles, Li 


and roads and railways in the pile group 


Factory 


JOHN LAING AND SON LIMITED 


Building and Civil Engineering Contractors 


GREAT BRITAIN, CANADA 
UNION OF SOUTH AFRICA, RHODESIA 
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POWER BAR BENDERS 


FOR ALL SIZES OF 


REINFORCING BARS 


STANDARD PRODUCTION MODELS 


The ARD. 50 MODEL—as illustrated on 
right—has a capacity for cold bending 
Mild Steel Bars up to 2” dia. and incor- 
porates a second Bending Head to give 
high-rate bending for small diameter bars. 
The RAS. 40 MODEL shown below is 
a single disc machine of exceptional per- 
formance. With a capacity for 14” dia. 
bars, it bends at highest practical rate— 
e.g. a full hook takes only 3 seconds 
bending time. 


Ensure accuracy, economy 


& simplicity of operation 


INTERESTING FEATURES 


Either of the Models illustrated can 
be supplied motorised or engine 
driven. 

Standard Accessories supplied in- 
clude all necessary Formers and 
Bending Pins, a special Backrest for 
simultaneous bending of a number 
of small diameter bars, and Acces- 
sories for forming right-angle loops 
in one operation. 

Special Safety Device incorporated 
to prevent damage to mechanism if 
overloaded. 


The desired Bending Angle may 
be set mathematically, and this is 
of great assistance in Repetition 
Bending. 


CEMENT & STEEL 


SECOND AVENUE CHATHAM KENT 
Telephone : Chatham 45580 Telegrams and Cables : Cembelgi, Chatham 
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Determining the cover of reinforcement, 
or the position of prestressing cables, 
immediately the concrete is placed avoids 
risk of unsafe structures... 


The following is an extract from a letter received from a 
user of the C. & C. A. Covermeter regarding the illustration 
shown above—"! enclose a print of a reinforced concrete 
cantilever step that failed due to incorrect positioning of the 
reinforcing steel. Being one of a long double-flight staircase 
concern was felt for the safety of the othersteps. The Cover- 
meter was used, and they were all found to be unsafe in various 
degrees, necessitating cutting out and renewing. The new 
steps were checked by Covermeter before being built in.” 


—— 


C. « C. A. COVERMETER 
The Cement and Concrete Association Covermeter, illustrated above, has been specially produced 
to provide an easy, accurate, and economical means of finding the exact cover of reinforcement bars, 
or the position of prestressing cables, without interfering with the concrete and before the concrete 
has hardened. It thus enables Reinforced Concrete Engineers to make sure that the specified cover 
of reinforcement is maintained throughout the structure, and that the position of prestressing cables 
is in accordance with the design. It can also be used to find the position of reinforcement, gas pipes, 
and other fittings in existing structures. The C. & C. A. Covermeter can be supplied for Metric or 
Imperial systems of measurements. For full details and prices, send to the manufacturers : 


B. & P. RADIOS LIMITED 


(ELECTRONIC DIVISION), LANGHAM PARADE, LONDON, N.I5. Tel.: Bowes Park 7140 
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Head Plate for Beam 
Prop showing Speci- 
ally strengthened ¢ 


Wed. 


® Robust and 
dependable 


* High Tensile 
Steel Pin 


® Adjusted by Nut 
and Handle 


In three sizes 
Standard and 
Beam Types 


FULLY 
® Individually tested 


to Safe Load 5 ft. 7 ins. | 9 fc. 9 ins. 


12 fe. Zins. 


10 fe. 7 ins. | 14 fc. Vins. 


MILLS SCAFFOLD CO. LTD. 


DELIVERY —s (A subsidiary of Guest, Keen & Nettlefolds, Ltd.) 
Head Office: TRUSSLEY WORKS, HAMMERSMITH GROVE, LONDON, W.6 - Telephone: RiVerside 5026/9 


COVENTRY - 


Agents and Depots: BELFAST - BIRMINGHAM + BOURNEMOUTH ~- BRIGHTON ~- BRISTOL + CANTERBURY + CARDIFF 


CROYDON DUBLIN + GLASGOW + HULL * ILFORD LIVERPOOL LOWESTOFT MANCHESTER 
NEWCASTLE NORWICH + PLYMOUTH PORTSMOUTH READING SHIPLEY - SOUTHAMPTON + SWANSEA YARMOUTH 
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HEIGHT SAFE LOAD IN TONS 
| APPROX. 
WEIGHT 
| FULLY | FULLY : 
CLOSED NDED 
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B 8 ft. in. | 3.57 
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.. hever before has concrete-testing on 
the site been made so easy and cheap 


* 


MILBANK 
- WELLS - 
HYDRAULIC 
PRESS 
AND 
CUBE 
MOULDS 


Manufactured for us by Horner & Wells, Ltd., 
Engineers, Chelmsford, Essex. 


* 


The “‘ Milbank-Wells '’ Hydraulic Press and Cube Moulds, illustrated here, have 
revolutionised concrete-testing on the site. It is now possible for Contractors to 
carry out their own tests for a capital outlay of less than £100, which will pay for 
itself over and over again in eliminating the costs of outside laboratory tests, and 
delays. The Hydraulic Press illustrated here tests 4-inch cubes up to 16,000 Ib. per 
sq. in. Presses for testing 6-in. cubes are also available, and early delivery of both 
models can be given. The cube moulds, which have no loose parts, have been 
specially designed to unfold in all directions so as to simplify cleaning. They are 
available at considerably less cost than all other makes, and can be supplied for 4-in. 
and 6-in. cubes at short notice. For full details and prices, send to: 


MILBANK FLOORS LTD. 


PRESTRESSED CONCRETE CONSTRUCTION 
RIVER HOUSE, EARLS COLNE, ESSEX. Telephone : Earls Colne 410 
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the newly-designed 


will meet all 


requirements 
concrete 


Labour saving . . . speedy . . . easy and smooth passage of prestressing steel through the tube . 

outer corrugation gives a perfect bond to the surrounding concrete . . . the inside of the tube is 
smooth to facilitate the passage of bars or cables and allow free flow of grout. These are some 
of the advantages of the new ‘‘ Kopex ’’ Tube which make it the ideal and economical method of 
forming cable-ducts, with unskilled labour and without any special apparatus, for the most intricate 
prestressed concrete design. It is supplied in 4 in., § in., in., | in., 1} in., 14 in., and 2 in. diameters (or 
larger sizes if required) in coils of a minimum length of 100 ft., which can be easily cut on the site 
according to requirements. Longer lengths are supplied if desired. A special type of ‘‘ Kopex”’ 


Tube is available for forming ducts and cavities up to 8 in. diameter in precast concrete. For full 
details and samples, send to: 


UNI-TUBES, LTD. 9 SOUTH MOLTON STREET, W.!. Telephone: MAYFAIR 7015. 


WORKS: ALPHA STREET, SLOUGH Telephone : SLOUGH 24606 
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ROMNEY HOUSE, TUFTON STREET, LONDON, 
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General View of Plant at Rickmansworth. 


ONE OF OUR MODERN 


CONCRETE AGGREGATES 


High-grade concrete aggregates 
graded to any specification, and 
the most punctual delivery service 
in England, can now be given to 
all Contractors, Builders, and 
Municipal Authorities carrying 
out concrete work and road con- 
struction in London and Suburbs 
and the Home Counties. 


PLANTS 


Washed all-in Ballast 2 in. down. 


# in. Washed & Crushed or Un- 
crushed Shingle. 


# in. Washed & Crushed or Un- 
crushed Shingle. 


Washed Pit Sand. 
Soft Sand. 
in. Crushed Grit. 


STONE COURT BALLAST CO. LTD. 


PORTLAND HOUSE, TOTHILL ST., WESTMINSTER, S.W.! 
Telephone: Abbey 3456. 
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WITH 


AND ENSURE LASTING PROTECTION 


Evo-led is a true Red Lead Primer 
with, these advantages 


! 
PRIME TODAY - PAINT TOMORROW | 
| 


! 
Speedy permits over-painting | 

er 12/24 hours. Furthermore EVO-LED | 
is not affected in any way when over-painted 
after 24 hours even with finishing paints that ' 
contain searching solvents like chlorinated I 
rubber and bituminous paints. ! 
Damp surface application: can be applied ! 
with perfect adhesion to dew-moist surfaces. WP 
Prevents rust corrosion: forms a 
perfect bond to all ferrous metals. f 
Eliminates bleed-through or lifting: 
provides a superb receptive 
surface for high quality paints. 
EVO-LED is the most important 
advance in anti-corrosive paint 
technology, and completely 
supersedes ordinary red lead primers. 
EVODE LTD. also manufacture 
EVODYNE Chlorinated rubber Paints 
for acid resistance, EVOLENE Enamel 
Paints—high gloss decorative paints — 
and the Evode range of 505 Black 
pure bituminous paints and solutions. 


AN 


Storage Tanks at Petrochemicals Limited, Partington, 

Manchester, painted and ns with th EVODYNE 

Painting System 

One coat Evo-led Red Lead " Primer ; — coat Evodyne 
Chlorinated Rubber) Paint, Alumni um; Two coats 
ivodyne (Chlorinated Rubber) Paint, Light Grey B.S. 631. 


Full details of EVODE paints will be forwarded 
upon application. 


EVODE LIMITED - GLOVER STREET ' STAFFORD 


Telephone: 1590/1'/2 Telegrams: Evode, Stafford 


LONDON OFFICE: 1 Victoria Street, London, S.W.1 
Telephone: ABBey 4622/3 


PRODUCT 


“KNOW 
ere / 
! 
EVO-LED PRIMER CVTS 
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To engineers and architects concerned with the rationa! design 
of foundations by the methods of soil mechanics, cementation offers 
a unique and economic means of improving the physical and mech- 
anical properties of soils which enables increased intensity of 
loading to be sustained with safety. 


In addition to its uses in the design of new foundations, cementa- 
tion can be applied to existing works where insufficient exploration 
of the subsoil or other conditions have led to unexpected settlement 
of the structure. 


PILES 


BORED 


Cast in situ piles can be put down to great depth, with a mini- 
mum of headroom and very little vibration, with designed bearing 
capacity. 


Our wide experience is at your disposal. 


EMENTATION 


COMPANY LIMITED 


BENTLEY WORKS DONCASTER Tel.: DON 54177-8-9 
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GAMMON- 
MORGAN 
WATER 
ESTIMATOR 


The most accurate, 

simple, and rapid means 

of measuring the water 

content in the sand. No 

weighing or chemicals are 

required, and an adequate 

sample is used. The 

GAMMON - MORGAN 

WATER ESTIMATOR 

5 should be available along- 

side every mixer, so that 

— the water content of 

every mix may be cor- 
rectly gauged. 


PRICE £3 3. 0. each (9 Canadian or US. dollars) 
CARRYING CASE £I IIs. 6d. (4.62 Canadian or U.S. dollars) 


MOISTURE VARIATION IN THE SAND 


te mix shall be adjusted for 
should specify that the concre 

al variation in the sand, so that the total water in - = 
shall consist of the water carried in the aggregates plus the 


added in the mixer. 


@ Full details sent on request to— 


COLCRETE LTD. 


GUN LANE, STROOD, ROCHESTER, KENT 


TELEPHONE : STROOD 7334 and 7736. TELEGRAMS : GROUTCRETE, ROCHESTER 
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Christiani & Nielsen Ltd. 
CIVIL ENGINEERING CONTRACTORS 


Contractors for the New Northam Bridge 
for Southampton Corporation 


* 


Borough Engineer and Surveyor : F. L. Woouprupce, Esq., M.1.C.E., M.L.MUN.E. 
Consulting Engineers: Messrs. PALMER & TRrITTON, 
125 Victoria Street, London, $.W.1 


85 ft. long prestressed concrete beam, weighing approximately 38 tons 
* 
ROMNEY HOUSE, TUFTON STREET, WESTMINSTER 


LONDON 
Tel. : ABBey 6614/7 Tel. Address: RECONCRETE SOWEST 
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carry big loads, it carries a contractor’s reputation too. 
Both are safe when the concrete is laid over waterproof IBECO. 


No seepage from the mix plus uniform hydration p/us sound 


setting equals maximum strength in the finished slab. All this with 


faster working, lower costs and economy in concrete. 


No wonder 1BECO is found on major 


< constructional sites everywhere ! 


COMPLETELY WATERPROOF CONCRETING PAPER 


MADE BY C. DAVIDSON & SONS LTD - MUGIEMOSS - ABERDEENSHIRE 
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NEW BOILER HOUSE 
by courtesy of Guard Bridge Paper Co. Ltd. 


Consulting Engineers: Messrs. Blyth & Blyth, 
Chartered Civil Engineers, 


FRANKi (Driven) Piles 


FRANKIPILES FORUM (Bored) Piles 


THE FRANK! COMPRESSED PILE COMPANY LIMITED MIGA (Jacked) Piles 
39 VICTORIA STREET LONDON S.W.1 
Telephone : Abbey 6006-9 ~ Telegrams : Frankipile, Sowest London 


And in AUSTRALASIA B.W. INDIES * RHODESIA S. AFRICA 


R. C. Foundations 
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use 


for work 


SHUTTER PANELS 


All sizes and types 


ADJUSTABLE SHORES 


for floor and beam support 


ADS USTABLE CENTRE FORMS 


for floor support 


‘SHUTTERLOCK WALING CLIPS 


for bracing with scaffold tube and locking the panels together, eliminating nuts and bolts 
shuttering. Tremendous saving in erecting a and striking costs 


COLUMN CLAMPS : BEAM CLAMPS 
ROAD FORMS : TRENCH STRUTS 


We also design and manufacture Steel Moulds for Floor Beams, Piles, Railway Sleepers and all 
other precast concrete products 


Let us solve your problems 


A. B. MOULD & CONSTRUCTION CO., LTD. 


92 WHITEHORSE ROAD CROYDON SURREY 
Telephone : Thornton Heath 4947. Telegrams : Abmould, Croydon. 


WORKS: VULCAN WAY, NEW ADDINGTON, SURREY 


> 
‘ 


The government’s 3-year plan to spend {50m. on road 
improvement and construction means increased demand 
for a proved and efficient jointing for concrete roads. 
Crecel Jointirig, used with Crecel Primer and Crecel 
Sealing Compound, is a cellular jointing of the type 
approved and recommended by the Road Research 
Laboratory. In lengths up to 10 feet and in thick- 
nesses of in. and in. 

Where a “single operation”’ material is required, 
specify Ruberoid C. and E. Jointing. Available 

in lengths up to 6 ft., thicknesses frorn { in. 

to i in., and depth to suit the concrete. 

Use Ruberoid Con- 

creting paper as an 

underlay to prevent 

the absorption of 

moisture from the sub- 

base. Ruberoid Con- 

creting Paper complies 

with B.S.S. 1521/1949. 


A Product of : 


The Ruberoid Co., Ltd., 187, Commonwealth House, New Oxford St., 
London, W.C.1 cz 
-E. 142. 


” 


WASHED 
BALLAST, SAND, SHINGLE & 
Crushed Aggregate for Reinforced Concrete. 


WILLIAM BOYER & SONS, LTD. _ 


DELIVERED DIRECT TO ANY Sand and Ballast Specialists, 

CONTRACT BY MOTOR LORRY. IRONGATE WHARF, 
Quotations on Application. PADDINGTON BASIN, W. 
Telephone : Paddington 2024 (3 lines). MEMBERS OF B.S. A.T.A. 


BARS in sizes from % in. to % in. Mild 
Steel 28/33 T.T. cut to lengths. 
BARS bent to schedule. 


BARS for prompt delivery to site at com- 
Send your inquiries to petitive prices. 


PASHLEY & TRICKETT - LTD. 


STOKE STREET, SHEFFIELD, 9. Telephone: 41136-7. Telegrams : 


“PET” SHEFFIELD, 9. 
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PRESTRESSED CONCRETE 
OVER TAMPA BAY’ 


16mm SOUND FiLM IN COLOUR 


To Secretaries and Honorary Secretaries of Engineering 
Associations and Architectural Societies interested in 
prestressed concrete construction. 


800 ft. 16 mm. colour film, with sound commentary, 
prepared for the Preload Company of New York, is 
available on loan from McCalls Macalloy Ltd. 


Shows the construction and placing of the Lee-McCall 
beams for the trestle spans. 


Running time: 20 minutes. 


Also “ Leyton Marshes Culvert ” 800 ft. with sound com- 
mentary. 


xx 
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Buy AGE; and you buy FELTA! | 


Long spells of heavy duty—24 hours a 
day, if need be—are no hardship for 
ACE Hoists and Winches. Built to 
ensure well-known ACE reliability, 
these sturdy, indefatigable machines 
always keep going till the job is done. 
All ACE hoists incorporate platform 
safety device and overwind limit. 


THE ACE RANGE 


PETROL, DIESEL OR ELECTRIC 


TOWER MAST PLATFORM 
HOISTS 5 to 50 CWT. 


CONCRETE ELEVATING 
PLANTS 5 cubic ft. to } cubic 
yard. Easily erected and include 
those suitable for heights up to 
400 feet. 

SUPER MOBILE PLATFORM 
HOIST our 10 cwt. capacity 
COMET does more and is the lowest 
priced Diesel. 


POWER WINCHES 4 to 40 cwt. 


direct off drums for building use, 
steel erecting, haulage and almost 


all general purposes, Be Unusual Instalia- 
; : tion of an A.C.E. 
Concrete Eleva- 

ting Plant. 


DESCRIPTIVE OR HIRE 
LEAFLETS > 


PLATFORM HOISTS-WINCHES 


A.C.E. MACHINERY LTD., PORDEN ROAD, BRIXTON, LONDON, S.W.2 
Telephone: BRixton 3293 (9 lines) and at Brentford 


\ 
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Architect: Joseph Emberton, Esq., F.R.I.B.A. 
Main Contractors: Y.J. Lovell & Son Ltd. 


Old Street flats for the 
Finsbury Borough Council 


As specialist contractors for the reinforced 


concrete framework of this 12-storey 
block of flats, the Company achieved an Now, as in the past. . . 


erection time of only 20 weeks from C; | tT. 
ground to roof. B I 


build for the future 


ENGLAND + SCOTLAND + OVERSEAS 


HOLLAND & HANNEN AND CUBITTS LTD ONE QUEEN ANNE'S GATE WESTMINSTER SWr 
CIO7A 


» 
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CONCREAM 


This non-staining, smooth and easy working 
white mould oil can be used with confidence 
on all classes of in situ and precast concrete 
work where the use of a white mould oil is 
recommended. 


VIBRAMOL 


This non-staining and non-separating mould 
oil is made specially for use on steel shuttering 
and moulds where vibrators are used, and 
provides a good film which is not readily 
moved under vibration. 


SPRAYMOL 


This grade of mould oil has been specially 
—- for use with a spray gun. It can 

used with great economy on all types of 
shuttering and moulds, and will not separate 
under pressure. 


Experience has shown that the production of 
precast and in situ prestressed concrete needs 
a special mould comp d, and in collabora- 
tion with leading prestressed specialists we 
have produced Grade “‘P.S."’ Mould Com- 
pound for this class of work. 


“2.4.” 


This Mould Compound has been specially 
produced to satisfy the requirements of those 
gaged in the production of spun concrete 


PRODUCTS OF THE 
ORIGINAL MAKERS OF 
CONCRETE MOULD OILS 


We specialise in the production of mould oils and com- 
pounds for concrete work of every kind, from mass 
concrete work to high-class architectural stone work, 
and have an unrivalled experience which enables us to 
give expert advice on all mould oil problems. We 
have a grade for every purpose, and will be pleased to 
submit full details, samples, and prices on request. 


RICH? HUMBLE & SON, LTD., COLUMBA OIL WORKS, LEEDS, 3 


Telephone : 27155. ESTABLISHED 1854, Telegrams : ** Columba, Leeds, 3." 
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reinforced 


This reinforced concrete stores has been 
built at Derby for the Railway Executive 
Midland Region. The building is a 
two-story construction erected on piled 
foundations and consists of nine bays 
of barrel-vault roof each of which is 
67 ft. 6 in. long between the centres 
of stiffening ribs. Each bay has a 45-ft. 
span and the shell thickness varies 
between 24 in. and 34 in. over the stiff- 
ening ribs. 
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concrete stores 


Specialists in all types of reinforced 
concrete structures for industrial and 
public authorities. 


Contractors to :— 

ADMIRALTY 

WAR OFFICE 

MINISTRY OF SUPPLY 

MINISTRY OF WORKS 

BRITISH ELECTRICITY AUTHORITY 

DOCKS & HARBOUR BOARDS 

RIVER & DRAINAGE AUTHORITIES 

RAILWAYS & INLAND WATERWAYS 

SHIPBUILDING & HEAVY ENGINEERING 
INDUSTRIES. 


CONCRETE PILING LIMITED 


10 WESTMINSTER PALACE GARDENS, ARTILLERY ROW, LONDON, S.W.! Abbey -1626/7. 
LADAS DRIVE, BELFAST Belfast 58100. WORKS: RIVER ROAD, BARKING Rippleway 2624. 


— 
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An Electrically Driven PC4 Concrete Pump. 

Capacities from 8 to 10 cu. yds. per hour. 

Ranges actually obtained 125 ft. vertical or 
1,500 ft. horizontal. 


CONCRETE 
BY PUMP AND PIPELINE 


@ The latest and most efficient method of placing concrete. 
@ Pump and Mixing plant can be located where it is most convenient 
for storing and handling aggregates and cement. 


@ The concrete is delivered by pipeline just wherever it is required 
with the minimum of interference with the building operations. 


@ The speed of the pump governs the whole of the concreting gang. 
@ Pumpable concrete must of necessity be good concrete. 


(PUMPCRET) 


THE REGISTERED TRADE MARK OF 
THE CONCRETE PUMP COMPANY LIMITED 


4 STAFFORD TERRACE, LONDON, W.8 


Telephone: Western 3546. Telegrams: Pumpcret, Kens, London. 


~ 
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ANOTHER 
ANGLIAN 234 


Hams Hall Power Station, Birming- 4 @ PYLONS 

ham. Road-over-Rail bridge for 

B.E. Authority. Consulting PILES 

Engineers :—Mouchel & Part- 

ners, Ltd. Contractors :—Sir @ SHEET PILES 

Robert McAlpine & Co. (Mid- 

land), Led. ® ROAD AND RAIL BRIDGES 


@ ROOF AND FLOOR BEAMS 


ANGLIAN BUILDING PRODUCTS LTD. 


LENWADE 15, NORWICH.. TELEPHONE: GT. WITCHINGHAM 291 


| PRESTRESSED Tht |: 
PRODUCT 
/ 
; 
£ : 
i 
BRIDGE 
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/ ENGINE 12 HOURLY 


8 B.H.P. 
13-75 B.H.P. @ 


@ 


2262 cc. PETROL (6 cyl. 
@ 1500 R.P.M. 
@ 2500 R.P.M. 


a 
@ 
Now a great new star joins the range of Ford 
Industrial Units — an entirely new 4-cylinder 
diesel engine capable of maintaining 34 B.H.P. 
continuously at 1500 R.P.M. 


Full details of this and all other engines in the range 
are obtainable from our Industrial Units Dept. 


VEHICLE MANUFACTURERS TO 
‘THE LATE GEORGE 


FORD MOTOR COMPANY LIMITED - DAGENHAM - ESSEX 


XXX 
ig / : Gx ff 
dus t ya 4/, 
| 19B.H.P. @ 2500 R.P.M. 
“iim © "Ng &F R.P.M. 
j alt 56B.H.P. @ 2500 R.P.M. 
> 
eevee 
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This photograph illustrates 
the first portion of Kellog 
House, Chandos Street, 
London, W.1. The rein- 
forced concrete frame was 
carried out in our patent 
FRAMEWELD system. 


4 


ARCHITECTS: 
Lionel H. Fewster & Partners 


CONTRACTORS: 
Leighton (Contractors) Ltd. 


ik 


RAMEWEL 


Trade Mark Patent No. 589065 


is a real TIME and MONEY saver 


A copy of the FRAMEWELD hand- 
book describing the system will be 
sent on application. 


F.C.JSONEBS COMPANY LFD 


REINFORCEMENT SPECIALISTS 


B00 WOOD LANE - LONDON W.12. Tel: SHEpherds Bush 2020 
BUTE STREET, CARDIFF. Tel: Cardiff 28786 - TREORCHY, GLAMORGAN. Tel: Pentre 238! 


$312/1R29 
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GLASCRETE for SHELL ROOFS 


Shell roofs can be 
efficiently lighted by 
simply placing precast 
GLASCRETE panels on 
the shuttering and 
casting in monolithic 
with the roof, thus 
saving time and labour 
in trimming openings. 


Panels are cast to the 
curve of the roof and 
anchor bars are left 
protruding from the 
frame for bonding to 
the roof slab. 


Factory, London. Architects: Messrs. Clifford Tee & Gale. 


Telephone: CEN. 


A. KING & Co. Lrtp., 


lim lines) QUEEN VICTORIA ST., LONDON, E.C.4 


‘CONCRETE 
REINFORCEMENT 


We carry large stocks 
of M.S. and High Tensile 
Steel, which can be 
supplied cut to lengths, 
hooked and bent in ac- 
cordance with schedules, 
or in random stock 
lengths, from our Stock- 
holding Department. 


We specialise in Large 
projects, for which our 
Designers are always at 
your service. 


FOR ALL CONSTRUCTION PURPOSES 


SOMMERFELDS LTD. 


WELLINGTON SHROPSHIRE Tel.: Well. 1000 
LONDON OFFICE: 167 VICTORIA ST. . TELEPHONE: VICTORIA 1000 


‘ 
‘ves 
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REINFORCED 
CONCRETE 
CONSTRUCTION 


HEAVY REINFORCED 
CONCRETE RETAINING WALL IN 
COURSE OF CONSTRUCTION 


NITED KINGDOM CONSTRUCTION 
ENGINEERING COMPANY LTD.. 


CIVIL ENGINEERING CONTRACTORS 


Mec, 
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Big featuted FOR THE 
IMPROVED 


By increasing the wheelbase to 86” (a foot 
longer overall) the designers have given 
the improved Land-Rover a 25%, bigger 
bulk carrying capacity. This extends the 
already impressive range of tasks for 
which this sturdy vehicle is suitable. At 
the same time the greater axle movement 
resulting from the longer propeller shaft 
gives much improved suspension. Facia 
instruments are scaled-up, there is a 
full-width parcel shelf and improved 


dal arrang fe fe ” 


There are three roomy, comfortable front 


seats—and the lover of big car comfort on * BULK -GAPAGITY 25% UP 


will welcome deep 

sealingvon the ailvweatner IMPROVED SUSPENSION 
equipment and the improved ventilation. 

AND CONTROLS 


the 4-WHEEL DRIVE “go anywhere” vehicle 


MADE BY THE ROVER COMPANY LTD + SOLIHULL - BIRMINGHAM also DEVONSHIRE HOUSE + LONDON 
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City and Water Engineer to the Durban Corporation : 
H. A. Smith, B.Sc. (Hons.) Eng., M.I.C.E., A.M.I.Mech.E. 


RUSH & TOMPKINS LTD. 


BUILDING AND CIVIL ENGINEERING CONTRACTORS 


EDMONTON. ALBERTA 


: 
35 
* 
i 
DCUP * LONDON DURBAN COLOMBO 
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What's 
Multi-Point 
Self-Priming ? 


Multi-point self-priming is 
exclusive to Pegson- 
Marlow centrifugal pumps. 
The impeller and its 
associated diffuser rinz are 
submerged into a constantly 
maintained reservoir. 
During priming, the im- 


the priming liquid, forcing 

it through seven passage- 

ways in the diffuser. Air 

bubbles rise to the surface and are expelled through the discharge port. 
This action continues until all air has been purged and pumping commences. 
Immediate positive self-priming without recirculation devices, and a 
steady non-pulsating flow of liquid results. Solids up to 25% are 
expelled, and even if all but one of the passage-ways are blocked the 
pump will continue to prime. 


! 
peller continuously agitates 
! 


Pegson-Marlow = muilti- 
point self-priming pumps 
ore ideal for cleaning out 
moulds, feeding concrete 
mixers and for general 
de-watering and building 
purposes. Ask for leaf- 
lets giving full details! 


PUMPS. 


PEGSON LTD., COALVILLE, LEICESTERSHIRE. coaivitte 234 


London Office: iddesleigh House, Caxton St., $.W.!. ‘Telephone: Abbey 2373 
Scottish Office : 7 Lister Rd., Hillington Industrial Estate, Glasgow. Telephone: Halfway 1800 


4 
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WIRE MANUFACTURED BY 
BRITISH ROPES LIMITED 
for PRESTRESSED CONCRETE 


British Ropes Limited been used in many im- 
were among the first portant constructional 
producers of wire for undertakings, both at 


vi Prestressed concrete 

prestressed concrete home and overseas 

work. Our wire has Canal Bridge con- 
structed for Durban 
Corporation, South 
Africa. Consulting 
Engineers: Hunt, 
Leuchars & Hepburn. 
Main Contractors for 
the bridge: Holland 
& Hannen & Cubitts 
Led. 


DONCASTER | ROPES LTD | 
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GUNITE AND 
CEMENTATION 


Systematic repairs to structures 
7 based on systematic diagnosis of 
defects. 


WHITLEY MORAN « CO. LTD. 


i > Specialists in the Repair of Engineering Structures 
GUNITE 5 OLD HALL STREET, LIVERPOOL. Telephone: Central 7975 


THE 


“JOHN BULL” 
CONCRETE BREAKER 


NEW “ B.A.L.” TYPE. 
INCREASED:— 
PENETRATION, RELIABILITY, LIFE. 


REDUCED 
VIBRATION, NOISE AND WEAR. 


THESE ARE THE SALIENT FEATURES 
OF THE NEW CONCRETE BREAKER 


* * 


REAVELL & CO., LTD. 


RANELAGH WORKS, IPSWICH. 
TELEGRAMS : “ REAVELL, IPSWICH.” TELEPHONE: 2124 
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Only RAPID METAL 


can Go so 


These photographs prove the adaptability 
of Rapid Metal Formwork. In every case 
the shuttering used was formed entirely 
from Rapid Metal standard units. You can 
standardise on Rapid Metal Formwork with 


absolute confidence. 
Full details available on request. 


Town Tailors Building, Swansea. 
Main Contractors: R. H. Lynn & Co. Ltd. 


Cement Factory at Izmir, Turkey. 
Main Contractors: Braithwaite & Co. (Engineers) Ltd. 


Giendevon Dam, Perthshire. 
Main Contractors: Holland & Hannen 
and Cubitts (Scotland) Ltd. 


You can depend on RAP D METAL 


U.K. Patent Nos. 682,870 and 682,916, Protected 
by Patents in all principal Countries. 
Patentees and Sole Manufaciurers: 


RAPID METAL DEVELOPMENTS LIMITED, 200, waisaii toad, tirmingham, 220. Tel: BiRchtielés 6021 
London Office: 47, Victoria Street, $.W.1 Tel: Abbey 4077 South Wales Depot: Bridge Road, Waunariwyéd, Swansea. Tel: Gowerton 3277 


xxxix 
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RAWLHANGERS 
RAWLOOPS 


FOR 
CONCRETE 
SAVINGS 


Rawities revolutionise formwork. Valuable man- 

hours are saved on every job—speedier erection, 

faster and easier striking than ever before. You save 

timber too—struts are practically eliminated after the bottom 

lift, for each lift is self-supporting from the previous one. You 

re-use shuttering, soldiers, etc., as walls are raised—no time- 

wasting wire ties, no pulling of rods or bolts. 

Write for Technical Publication No. R1310 which gives full details of 

this new way to speedier and more economical concrete construction. 


EAA Pass Rawitie bolts through washer, waling, shuttering and cone, 
—— and screw home into the coiled thread. The hardwood cones 
SSA keep the Rawitie coiled thread back from the concrete face and 


- 


prevent rust marks. 


Ready for pouring. Ready for lift. Stwutter- There are special devices 
Only the bottom lift ing moved up, held by too for facework (RAW- 
requires strut. To RAWLTIES above LOOPS) and for ca 

strike shuttering simply and below. It be- R.S.J’s(RAWLHANGERS 
unscrew the bolts. You comes in fact a tem- Wherever formwork is used— 
use these bolt-holes & plate, keeping bolis for buildings, docks, airports, 
securing the next lift eo constant in spacing. railways, Gaidape water 
| You use the bolts towers, etc.— RAWLTIES 
= again and again. will simplify the job and save 
time, labour and timber. 


LUG Frxinc 


DEVICES 


THE RAWLPLUG CO. LIMITED, CROMWELL ROAD, LONDON, S.W.7 
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RECENT ORDERS, 

in addition to Great Britain, 
have come from: 

Australia - Canada - Eire 
French North Africa + India 
Israel - Nigeria 

Singapore Trinidad 


have over forty years’ experience in the 
design & construction of reinforced concrete 


SPECIALITIES 


include civil engineering and build- 
ing work such as Structures for 
industrial purposes +» Cement 
Works - Reinforced concrete chim- 
neys » Encasing and repairing steel 


chimneys - Cooling towers - Silos 


TILEMAN & COMPANY LTD. 


REINFORCED CONCRETE ENGINEERS AND CONTRACTORS 


~ ROMNEY HOUSE, TUFTON STREET, LONDON, S.W.1 


TELEPHONE : ABBEY 1551 


T 3943 
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SPECIALIST CONTRACTORS 
FOR REINFORCED CONCRETE 
PRECAST PRODUCTS 


STRUCTURAL UNITS 


DAVID CHASTON LTD., ESSEX ROAD, HODDESDON, HERTS. 
Telephone: Hoddesdon 2264 (3 lines). 


PAPER 


FOR USE IN PRESSES AS 


SEPARATORS 


BETWEEN 


CARDBOARD TUBES 


for forming hollow cores 
in concrete also supplied. 
Prices on requ net 


SLABS 
JOHN ROSTRON « SONS LTD. 


47 HOULDSWORTH STREET, MANCHESTER, !. Telephone: Central 2271 (5 lines) 


4 
xlii 
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BENDING 
MACHINE 


For all bends required in 
reinforcing bars, users of 
this machine acclaim it as the 
fastest and most reliable. 
Robustly designed to with- 
stand continuous heavy duty, 
it bends single bars up to 2 in. 
diameter or a group of bars 
of a combined cross-sectional 
area of up to 3 sq. in. 

The machine is available with 
electric motor, petrol engine 
or diesel engine, as required. 


FOR SALE OR HIRE 


For full details and price, write to: 
ACROW (ENGINEERS) LTD 


South Wharf, Paddington, London, W.2 Ambassador 3456 


22-24, City Road, Bristol, 2 . - 
130, Coventry Drive, Glasgow, E.! 
Lupton Street, Hunslet, Leeds, 
14, Park Place, Manchester, 4 
Cart Street, Walsall, Staffs. . 

78, Duncrue Street, Belfast . 


Bristol 24595 


. Bridgeton 104! 
. Leeds 76514 
. Deansgate 7054 
. Walsall 6085 
. Belfast 45211 
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PREST RESSED PILES 
STENT PRESTRESSED 


PILES have satisfactorily withstood practi- 
cal tests and have the advantages of smaller 
ecantiings, greater easier hand- 
ling. IUllustration shows a 12° x 12° 55 
long pile on a site where several hundreds 
were used most successfully. 


REINFORCED PILES 


STENT H.1. PILES 
maintain their long proven popularity. 
They are Reliable, Economic and Readily 
Available. In shorter lengths, they will 
; “ probably remain unchallenged even by the 
<. ~ STENT PRESTRESSED PILE. Stock 
sizes: 12° x 12° im lengths 15 ft.-40 
14° x 14° in lengths 15 ft.-55 ft 


AV AVAVA Waves 


Meg 
AVAILABLE FOR IMMEDIATE 
DELIVERY 


PRECAST 
NT concrete 
LIMITED 


aay I Victoria Street, London, $.W.!. Phone : Abbey 2573 & 2416 
Works : Dagenham Dock, Essex. Phone : Rainham (Essex) 780 


PIN YOUR FAITH 


TO THE TESTED 
BRAND. 


THIS LABEL ON 
EVERY BARREL 
CARRIES WITH IT 
FORTY YEARS’ 
EXPERIENCE OF 
MANUFACTURE. 


NONE OTHER iS 
“JUST AS GOOD” 


THE LEEDS OIL & GREASE Co. 


Phone 22480 LEEDS, 10 "Grams: “Grease.’’ 
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Telescopic Horseshoe 
Travelling Tunnel Form 


the Northern Scotland Hydro-Electric Board (Garry Project) 


Photograph by permission of 


Contractors :-- 
Messrs. VWhatlings Ltd., Glasgow. 
Consulting Engineers :— 
Sir William & Partners. 


—Pioneers in Steel Formwork 


For concrete construction requiring special purpose-made STEEL FORMWORK, e.g. Tunnels, Shafts Culverts, 
Filumes, Dams, Sea-Walls, Bunkers, Cooling Towers, jetties, Tanks, Dome-roofs, etc., etc. —Consult Acrcw, the leading 
designers and manufacturers of Steel Formwork 


Complete schemes and estimates submitted without obligation 


All enquiries to: 

ACROW (ENGINEERS) LTD., South Wharf, Paddington, London, W.2. AMBassador 3456 (20 lines) 
22-24, City Road, Bristol, 2 (Bristol 24595) @ 130, Coventry Drive, Glasgow, E.! . (Bridgeton 104!) 
Lupton Street, Hunslet, Leeds, 10 (Leeds 76514) @ 14, Park Place, Manchester, 4 (Deansgate 7054) 
Carl Street, Walsall, Staffs. .......... (Walsall 6085) @ 78, Duncrue Street, Belfast (Belfast 45211) 
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ROWLEY REGIS 
“GRANITE QUARRIES LTD. 


Springfields, Nr. Dudley, Worcs. 
Phone: Blackheath (B’ham) 


SPECIALISTS 


LCASTER 


LTD. 


nd Renderings 
kind in any part 


for Gunite Linings 4 


structures of every 
of the country: 


2 i 
> 
Pers 
4 
co (CON 
a 
es 
We Invite inqul 
for new oF ol 
CREWE 
HASLINGTON 
Telephone: crew® 2265-6. 


In the shuttering for these concrete bridge abutments, to carry a 27-in. diameter water 
pipe over the River Derwent, the general contractors, Messrs. Edward Thompson, Ltd., 
of Derby, had to meet two essential requirements :—maximum speed of shuttering 
erection and a watertight wall. Acrow Ferroforms, secured with Acrow Wall Clamps, 
met these needs in every respect. They are easily and quickly erected and involve no 
bolts, tie-wires, or the like. 

The side walls were 18 inches thick, the end walls were 3 feet thick. The work was 
carried out to the instructions of I. G. Edwards, Esq., B.Sc., A.M Inst.C.E., Engineer 
and Manager of the County Borough of Derby Water Dept. 


ACROW Ferroforms & Wall-Clamps can be purchased or hired 


All enquiries to : ACROW (Engineers) Led., South Wharf, Paddington, London, W.2. Ambassador 3456 (20 lines) 
22-24 City Road, Bristol 2 (Bristol 24595) @ 130 Coventry Drive, Glasgow, E.! (Bridgeton 104!) 
Lupton St., Hunslet, Leeds, 10 (Leeds 76514) @ 14 Park Place, Manchester, 4 (Deansgate 7054) 
Carl Street. Walsall, Staffs (Walsall 6085) @ 78 Duncrue Street, Belfast (Belfast 45211) 
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No. 


Prestressed Concrete 


provides 45,000 sq. ft. of 
uninterrupted floor space 


he 


Ever since prestressed concrete construction was 
first used in this country, designers, architects and 
civil engineers have specified “ Wire by John- 


sons The reason is quality built up on early 
experimental work with those specialist designers 
who studied and worked in the Continental 


development of this new building technique. 


Johnsons have a long record of “ Firsts ” includ- 
ing indented wire for greater bondage and coils 
of 8 ft. diameter, from which the wire pays out 
straight. 


wire was essential- 


CONCRETE AND CONSTRUCTIONAL ENGINEERING 


1 OF A SERIES SHOWING TECHNICAL DEVELOPMENTS IN 


MARCH 1954. 


CONCRETE CONSTRUCTION 


BUS 
GARAGE 


BOURNEMOUTH, HANTS 


County BorouGH OF BOURNEMOUTH TRANS- 
PORT DEPARTMENT. 

W. D. Reaxes, M.Inst.T., General Manager. 

Architects: 

Jackson & Greenen, F/A.R.1LB.A., 
A.M.T.P.1., BouRNEMOUTH. 

Consulting Engineers : 

R. Travers MorGan & PARTNERS, 
Lonpon, S.W.1. 

Main Contractor : 

J. Drewrrt & Son, Lrp., BouRNEMOUTH. 

Sub-Contractors for 

Concrete Work : 


VipraTED CONCRETE CONSTRUCTION Co. LTD., 
Lonpon, S.W.1. 


Yohnsons of course! 


Richard Johnson & Nephew Ltd., Manchester, 1I 


| 7 
shells spanning 150 ft. dimension 
by one cable of 56-wires and two 
—— “= 33 ft. Prestressed concrete edge 
ae, igned and prestressed in the 
» 
| 
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CAPACITY 
ONE |} in. dia. MILD STEEL 
or a Multiple of smaller bars 


Details of this range, all types of concrete 
vibrators, and contractors’ plant, sent on request 


LONDON: 45 Great Peter Street, S.W.!. - Telephone: Abbey 6353 (5 lines) 
SCOTLAND : 39 Cavendish St., Glasgow, 0.5. Tel.: South 0/86. Werks: Southend-on-Sea. Tel. : Eastwood 55243 


WATERTIGHT 
LININGS 
LININGS 
FOR 
RESERVOIRS, 
SWIMMING 


BATHS, ETC. 


Specialists in the Repair and Reconditioning of 


Reinforced Concrete Structures, etc. 
THE 


CUNITE 


CONSTRUCTION CO LTD 
WESTERN HOUSE, HITCHIN, HERTS. | WESTERN HOUSE, HITCHIN, HERTS. | HITCHIN, HERTS. 
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Difficult Country . 


THREE miles of Main 
Trunk Sewer constructed 
through a deep wooded 
ravine—partly in tunnel 
—presented some un- 
usually difficult problems. 


An example of the scope 
of our activities in the 
Civil Engineering field. 


PETERLEE NEW TOWN 
Co. Durham Main Trunk Sewer. Engineer :— 
G. Seymour Roberts, Esq., A.M.1.C.E. 


TARSLAG 


LIMITED 


BUILDING AND CIVIL ENGINEERING CONTRACTORS 
WOLVERHAMPTON, ROTHERHAM AND STOCKTON-ON-TEES 


yj 
1954. 
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The surface seal, which is the first line of 
defence against infiltration of moisture in any 
structural joint which accommodates move- 
e e ment, may best be one of several Expandite 
ies structures like this ucts. RB200 and Expandite Vertical 
® ler are two rubber bitumen sealants in 
: wide use in vertical and inclined ioints. Pii- 
astic is recommended for roads and floors, 
Seelastik and Asbestumen are two resilient 
th compounds for use where heat and sunlight 

join e ese see may preclude a rubber compound and where 
the gap is narrow. All these are best sup- 

ported on * Flexcell, bitumen-impregnated 
cane-fibre filler which compresses and re- 


OINTS IN ST Stang covers without extruding. Expandite rubber 

and P.V.C. water stops entirely supersede 

WA metal water bars on grounds of strength, 
A flexibility and resilience in culverts, etc. All 


these products are being specified in many 
new powerhouses at home and abroad. For 
full technical data and technical advisory 
service on the planning of joints which move 
please get in touch with Expandite Limited 
(Technical Service Department) 


* Specially manufactured by Celotex Limited. 


FLOOR 


call for EXPANDITE products 


EXPANDITE LIMITED, CHASE ROAD, LONDON, N.W.I0. Tel: ELGar 4321 


D 


f 
j 
ia f 
LIMEWASH FINISH, BELOW TOP OF SLAB sor 
seaume stor 
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for all forms of 


PRECAST 
CONCRETE 


workmanship, expert 
supervision, and excellent 
service. 


We specialise in the production of Precast Concrete structural members to standard or 
special designs, also products for the Electrical Industry, Sports Ground Contractors, and 
Fencing Contractors, and shall be pleased to submit quotations for your requirements. 


H.B. CONCRETE CO. LTD. 


Head Office and Works: VICARAGE ROAD, EGHAM, SURREY. Telephone: Egham 3092 


VIBRATOR 


for compacting mortar cubes 
for Compression Test B.S. 
12/1947, B.S. 915/1947, 
B.S. 146/1947, B.S. 1370/ 
1947. New type automa- 
tic control—optional. The 
vibrator illustrated in the 
B.S. was built in our works. 


The ‘* CAPCO”’ range of con- 
crete testing apparatus also 
includes Cube Moulds ; Slump 
Cones ; Tensile, Vicat, and Cylin- 
drical Moulds; Tile Abrasion 
Machines ; Compacting Factor 
Apparatus. 
Full details.on request. 


CAPCO (SALES), LTD. 


BEACONSFIELD ROAD, LONDON, N.W.10. Telephone: WILLESDEN 0067-8. Cables: CAPLINKO, LONDON 
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SEA DEFENCE 


“ Expamet ” Concrete Banking, South Sandilands 
Pullover, Sutton-on-Sea; for the Lincolnshire 
River Board. Constructed to the design of Mr. 
F. H. Tomes, M.Inst.C.E., M.Inst.W.E. Con- 
tractors: Lehane, Mackenzie & Shand Ltd. 


Expanded Metal 


THE EXPANDED METAL COMPANY LTD. 


Burwood House, Caxton Street, London, S.W.!. Tel. ABBey 3933 
Stranton Works, West Hartlepool. Tel. Hartlepools 2194 


Also at; ABERDEEN - BELFAST - BIRMINGHAM - CAMBRIDGE - CARDIFF 
DUBLIN: EXETER- GLASGOW~- LEEDS: MANCHESTER 


> 
E Expanded 
Steel and Aluminium MM 
ittened Expamet 
BB Lathing . 
| | 
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SUPER-QUALITY 
STEEL 
FORMWORK-TIES 


FORMWORK 
LOOP 


The fastest and 
simplest method 
of rigidly tying-in 
Wall Formwork 


(WHETHER OF STEEL 
OR TIMBER) 


Send now for full details to ACROW (ENGINEERS) LTD 


South Wharf, Paddington, London, “= AMB 3456 (20 lines: 
22-24, City Road, Bristol, 2 . . Bristol 245 
130, Coventry Drive, Glasgow, at Bridgeton 1041 
Street, Hunslet, Leeds, 10 . Leeds 76514 
4, Park Place, Manchester, 4. 
Street, Walsall, Staffs. 


78, Duncrue Street, Belfast . Belfase 45211 
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Save money with 
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STEELCONCRETE DESIGN 
& CONSTRUCTION CO. 


Incorporated Structural Engineers 


We invite enquiries for the Design and 
Supply of all types of Reinforcement for 
merete Structures. Specialising in 
Foundation Work, Retaining Walls, 
Structural Reparations, Prestressed and 
ordinary Reinforced Structures. 


81 THURLESTONE ROAD, LONDON, S.£.27 
Telephone : Gipsy Hill 245] 


CHESTERFIELD 


WORKSOP 2 


NEWARK 
NOTTINGHAM 


Trent 
10,000 tons per week 
Washed & Crushed |} in. to 3 in. 
We are the leading suppliers of high-class concrete 

tes in the area shown above. Prompt 


veries guaranteed and keen competitive prices 
quoted. Send for samples and prices. 


TRENT GRAVELS LTD 


ATTENBOROUGH 
Telephone 


REINFORCEMENT 


“CONCRETE SERIES” 


BOOKS on CONCRETE 


Fora 
sterling and dollars, send a postcard to 


CONCRETE PUBLICATIONS, Ltd. 


14 Dartmouth St., London, S.W.! 


= 
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COLLOIDAL CONCRETE 


MIXERS 


@ MASS WORK 

@ DAMS 

@ FOUNDATIONS 

@ FLAT WORK 

@ ROADS & AIRFIELDS 

@ FLOORS 

@ UNDERWATER WORK 

@ SEA DEFENCES 

@ DOCKS & HARBOURS 

@ GROUTING CABLE 
CHANNELS OF 
PRESTRESSED CONCRETE 

@ METALLIC CONCRETE 

@ CELLULAR CONCRETE 

@ ABNORMAL 
CONCRETING JOBS 


Wl 


These machines make a water-cement- 
sand grout by high-speed mixing and 
pump it to the work through a rubber 
hose. The grout contains no chemical 
admixtures and is stable and fluent. 


When the grout is poured on to the 
dry aggregate or to the bottom of 
inundated aggregate it completely fills 
the voids and makes a dense imper- 
vious concrete. 


Compared with traditional concreting 
this method saves about 25°, of cement 
and sand and reduces labour by requir- 
ing only 40% of the materials to be 
handled through the mixer. 


%& FULL DETAILS OF THESE MACHINES 
WILL BE SENT ON REQUEST TO :— 


COLCRETE LIMITED 


GUN LANE e STROOD e KENT e Phone: Strood 7334 & 7736 
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delivery of 
Steel 
Reinforcement 


We guarantee to bend and deliver on 
site within 72 hours of receiving your 
Schedules—or even in 48 hours if 
necessary. 


A high tensile 
welded mesh 
conforming to 
B.S. 1221. 


A new addition to our usual range of 
services for Ferro-Concrete reinforce- 
ment. Available for immediate 
delivery. 


THE HELICAL BAR & ENGINEERING CO. LTD 
82 VICTORIA STREET, WESTMINSTER, LONDON, S.W,! 
Phone: ViCtoria 6838 
Also at CARDIFF, BIRMINGHAM & NEWCASTLE 
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.... but you can be confident 
of your work, if Sealocrete 
Products are used for 
your waterproofing. Our business 
is based on satisfied customers 


and conscientious after sales service. 


SEALOCRETE 


DOUBLE STRENGTH PREMIX 


. . . for concrete—Sealantone 
Liquid Colours in a variety 
of shades, for the integral colouring 
of concrete and tasteful 


decoration of most buildings. 


SEALANTONE 


LIQUID COLOURS FOR CEMENT 


SEALOCRETE PRODUCTS LIMITED 
ATLANTIC WORKS HYTHE RD* LONDON NWI10 
Telephone: LADbroke 0015-6-7 
Grams and Cables: Seal crete, Wesphone, Londoa 


B.1.F. BIRMINGHAM * STAND B.614 


tee 
a lee USED ALL OVER THE WORLD 
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This machine is specifically designed for 
the mass production of SOLID BLOCKS 
and is capable of producing 300 blocks 
per hour, which are jolted, compressed 
and extruded automatically. Fitments 
are also available for the manufacture of 
hollow blocks. 
TRIANCO LIMITED 
IMBER COURT, EAST MOLESEY, SURREY 
Telephone: EMBerbrook 3300 


Full specification will be sent on application 


Midland A jated Company & Licensees, 
PARKFIELD CONCRETE PRODUCTS CO., LTD., 
St. Peter’s Road, NETHERTON. 

"Phone: Dudley 4315. 


BLOCK-MAKING MACHINES 


| BLOCKS 

ING 

spEC! ALISTS 
Co. 


CONCRETE AND CONSTRUCTIONAL ENGINEERING MARCH, 1954. 


1000-ft. Prestressed Con- 
crete Culvert for the Lee 
Conservancy Catchment 
Board. Engineer: Marshall 
Nixon, M.B.E.,T.D.,8.Sc., 
A.M.1.C.£., A.M.1.Mech.E. 


“MACALLOY” BARS FOR USE WITH 
LEE-McCALL SYSTEM OF PRESTRESSED 
CONCRETE. 


Working Stress of 95,000 p.s.i. An economical and 
effective system of prestressing concrete, using 
high-tensile alloy steel in bar form. The steel is 
provided with positive end-anchorage and does not 
rely upon bond to transmit the stresses to the 
concrete. 


“MATOBAR” WELDED FABRIC 
REINFORCEMENT. 


To B.S. 1221-1945, Part A. Working Stress of 
27,000 p.s.i. Economical for all types of concrete 
construction. Hard drawn, high-tensile steel wire 
mesh, electrically welded at every intersection. 


“ISTEG” STEEL REINFORCEMENT 
(MANUFACTURED UNDER LICENCE). 


Twin Twisted Bars to B.S. 785-1938 and B.S. 1144- 
1943. Working Stress of 27,000 p.s.i. Steel bars 
with a combination of twist and cold working, 
giving 50% improvement in tensile stress ; 30% 
less weight of steel. Improved bond. Hooks and 
overlengths eliminated. 


INCREASED WORKING 


STRESSES. REINFORCEMENT BY 


The stress of 27,000 p.s.i. complies 


with C.P. 114, but in certain circum- 
stances these stresses may be in- McCALLS 
creased to 30,000 p.s.i. if due care is 


taken in the design. 
McCALL AND COMPANY (SHEFFIELD) LIMITED 


P.O. BOX 41 - TEMPLEBOROUGH - SHEFFIELD AND AT LONDON 
Tel.: Rotherham 2076 (5 lines) Tel.: Sloane 0428 
SRB 47 
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EDITORIAL NOTES 
Road Works and Road Safety. 


THE construction of new roads in the older civilisations has generally been the 
result of military necessity or a desire to provide employment. There have been 
exceptions, such as the roads built by Telford early last century for the post 
office in order to facilitate the mail, and the toll roads built and maintained by 
private enterprise in the eighteenth century and part of the nineteenth century. 
The Roman roads and the German autobahn are early and recent examples of 
highways built primarily for military purposes. In Great Britain the roads 
generally follow the ancient trackways, and were for long improved and kept 
in best repair when there were most unemployed men and women available to 
break stones. The many new roads built in the 1920’s and 1930’s had as an 
important objective the provision of work for the unemployed, who then numbered 
at times as many as three millions. Since 1945 there have been few unemployed 
and no strategic road requirements, so it is not surprising that little new road 
construction or major improvements have been done in the past few years in 
spite of the increasing volume of traffic. 

The problem is beset with practical, financial, and political difficulties. At 
a time when there is little or no unemployment, more men can be put to work 
on roads only if they are taken from other employment ; the materials, machines, 
and tools required can be had only at the expense of other products of the 
engineering industry, and to-day the most urgent need for men and materials 
is in the manufacture of goods for export and for the equipment of our factories 
in order that we may be able to import the necessities of life. Finance can be 
provided only by the levying of more taxes or rates, and this at a time when 
the rate of taxation may discourage people from working longer or harder and 
also increases the cost of exports. The claim that the taxes on road vehicles 
and oil fuel should be spent on roads is quite unreal to-day. It is true that the 
original intention was that these taxes were to be used for the improvement of 
roads to meet the needs of the new traffic, but since the year 1936 the proceeds 
have been taken for the general purposes of government. The motor and oil 
taxes now produce nearly {300,000,000 a year, and the expenditure on roads is 
less than £{100,000,000. If the whole of the revenue from these taxes were spent 
on the roads the difference of {200,000,000 would have to come from extra taxa- 
tion, and however the money spent on roads be raised it would eventually be 
paid by the same people, at any rate so long as no political party when in power 
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seems able or willing to reduce expenditure in other directions. The political 
view of the question seems to be, as in the past, that road works are a useful 
standby in times of unemployment, and that it is not possible to provide men, 
materials, and machines for such work when there is none of them to spare. 

The latest figures of the expenditure on roads are for the year 1951. In 
that year the expenditure on maintenance, repairs, improvements and new con- 
struction was £48,334,000, compared with {46,283,000 in the year 1939. Of these 
totals, {44,368,000 was spent in the year 1951 on repairs, maintenance and minor 
improvements compared with {29,684,000 in 1939. It is generally accepted that 
the cost of road works to-day, allowing for the greater use of machines, is about 
half as much again as in 1939, so it appears that the amount of actual work done 
on minor improvements and repairs in 1951 was about the same as in 1939. 
Between 1939 and 1952 the number of motor vehicles using the roads increased 
from about three millions to nearly five millions. However, whereas-the number 
of people killed on the roads was 6648 in 1938, in 1953 this number had been 
reduced to 5070. For this there are many reasons, including better cars with 
more efficient brakes, more careful driving, more care on the part of pedestrians, 
improved pedestrian crossings, traffic lights, and so on. 

It is probable, however, that one of the reasons for the fewer fatal accidents 
is the concentration on minor improvements and repairs and less on roads specially 
designed for high speed. Roads have been superelevated at dangerous bends, 
bottle-necks have been widened, “ blind’’ corners have been opened out, and 
there are more warnings or roundabouts at dangerous crossings. Country roads 
which were used by pedestrians after dark only at great danger have been pro- 
vided with footpaths. More reflectors, often showing the kerbs as well as the 
middle of the road, have been provided. Slippery surfaces have given way to 
surfaces which provide better adhesion for tyres. These improvements also 
lessen the time required for a journey, and it is suggested that in the interests of 
safety many more improvements to existing roads should be made before new 
roads are built if the money available is not sufficient for both. It is remarkable 
that with so many more vehicles on the roads and with about the same total 
expenditure there are fewer people killed. The fact that the density of traffic 
(that is motor vehicles per mile) on the roads in Great Britain is the highest in 
the world is an indication that more roads are needed, but the statistics available 
suggest that concentration on the improvement of existing roads has coincided 
with a welcome reduction in the number of deaths. The cost of traffic delays 
and the present rate of accidents must be reduced by all possible means—it is 
indeed lamentable that the number of people killed on the roads each month is 
greater than the total Servicemen from Great Britain reported killed during the 
whole period of the war in Korea. There seems, however, no doubt that the 
improvements carried out during the past few years, many of them of a minor 
and inexpensive nature, are helping to reduce the number of deaths on the road, 
and should be continued even when more men and materials are available for 
the construction of new roads, which will keep much of the traffic away from 
congested areas as well as saving time and money in road transport. The decision 
of the Government to spend more on new roads is very welcome, but it must not 
be allowed to detract attention from the need to spend still more money on minor 
improvements and in keeping existing roads in good repair. 
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MULTI-STORY BUILDING IN LONDON. 


Prestressed Multi-story Building in 
London. 


Tue office (Fig. 1) at Kilburn, London, 
for the Telephone Manager of the North- 
Western area of the London Telecom- 
munications Region is a five-story framed 
structure 219 ft. long by 47 ft. wide, and 
provision has been made for an extension 
at the rear. The transverse structural 
frames are spaced at 12 ft. centres and 
consist of reinforced concrete columns 
supporting post-tensioned prestressed 
beams which span the width of the 


Fig. 1.—Front Elevation. 


building. The prestressing cables were 
threaded through holes in the beams and 
columns and anchored on the outer face 
of the columns. Between these main 
beams, and spanning in the direction of 
the length of the building, are prestressed 
precast beams at 1 ft. 4 in. centres, 
between which are hollow clay blocks, 
the whole being covered with in-situ 
concrete to form a floor 6} in. thick. 
This is the first multi-story continuous- 
frame structure embodying prestressed 
beams constructed in this country. 
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A cross section through the building 
is shown in Fig. 2. The main beams are 
rebated at the top, as shown in Fig. 3, 
to form a seating for the floor beams. 
Each main beam is prestressed by either 
one or two cables, the number of 0-276-in. 
high-tensile wires in each cable being 
shown in Fig. 2. The top story is 12 ft. 
less in width than the remainder of the 
structure, and the front columns are 
supported on the beams of the fourth 


floor. Rigid connections between these 
columns and beams would have necessi- 
tated the prestressing cables in the main 
beams having an impractical shape ; 
therefore the bottoms of the columns of 
this story are hinged (see detail in 
Fig. 4). There is no mild steel reinforce- 
ment in the main beams other than that 
to resist the tensile forces near the 
soffit of the beams at the columns and 
some stirrups throughout their length to 
tie the floor slab to the beams. The 
longitudinal beams on the face of the 
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PaRAPET 
33'9%" 


RC. LINTOL BEAM CANOPY BEAM 


— COLUMN 


PARAPET 
PIN JOINT. 


PIN JOINT 


RC. COLUMN 


IN SITU STRUCTURAL SCREED 
M.S. CONTINUITY BARS OVER MAIN BEAMS 


HOLLOW CLAY BLOCKS 
PRECAST PRESTRESSED FLOOR JOISTS 


756 WIRE CABLE 


PRESTRESSED MAIN BEAMS 


CAPPING TO GABLE ANCHORS 


7 
WIRE CABLE, 276 DIA. 


GROUND FLOOR LEVEL WITH RC. BASEMENT 
AND SUB-BASEMENT BELOW 


TYPICAL CROSS SECTION THROUGH PRESTRESSED FRAME 


Fig. 2.—Cross Section. 
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building are of reinforced concrete ; these 
beams, the main beams, and the columns 
for each story were cast in one operation, 
a construction joint being formed in the 
columns 2 ft. above each floor level. 
The joint between the main beams and 
the columns is shown in Fig. 5. 

The shutters to the sides of the main 
beams were removed twenty-four hours 
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after the concrete was cast. The pre- 
stressed precast floor beams and hollow 
clay blocks were then laid and the floor 
concreted, except for a strip 1 ft. wide 
on each side of the main beams (Fig. 3), 
in order to have a maximum amount of 
dead load on the beams at the time 
of stressing. The main beams were 
prestressed at an age of fourteen days ; 


Fig. 3.—Main Beams for Floor Ready for Prestressing. 
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FILER 
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REINFORCEMENT 


COLUMN 
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SECTION 1-1 


HINGE BARS. 


Fig. 4.—Hinges of Columns at Fourth-floor level. 
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SECTION A-A 


ELEVATION 


Fig. 5.—Joint between Columns and Beams. 


| TOOTHED REBATE AT 
TOP OF MAIN BEAM. 


HAIG PART PLAN 
| 3°FLOOR FINISH 
DIA M.S. CONTINUITY BARS OVER MAIN F SITU STRUCTURAL SCREED 
+ 
| 
TRANSVERSE MS BARS. | RECAST PRESTRESSED' 
“aa JOISTS AT 16 Yc 


HOLLOW CLAY BLOCKS. 


Ye DIAHAIR PINS 
AT 16 Se 

PRESTRESSED MAIN BEAM 

1240" 


TYPICAL SECTION THROUGH FLOOR 


Fig. 6.—Details of Floor Slabs. 
March, 1954. 
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one-third of the wires in a cable were ten- 
sioned at a time to avoid producing 
high moments in the longitudinal beams 
along the sides of the building. The 
strips of in-situ floor adjacent to the 
main beams were then concreted, and 
formed flanges to the beams so that, 
when the live load is applied, the beams 
can act as tee-beams. 

Mild steel bars are provided in the floors 
over the tops of the main beams to resist 
the reverse stresses due to continuity of 
the floor slab. Details of the floor slabs 
are shown in Fig. 6; they were designed 
for the following loads (in Ib. per square 
foot): Imposed load, 50; finishes and 
ceiling, 35; partitions, 20. The total 
weight of steel in the floor slabs and main 
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beams is 2 lb. per square foot of floor. 
The concrete was generally 1 : 1}: 3, with 
a water-cement ratio of 0-4, but tests 
during construction showed that a1: 2:4 
mixture was satisfactory. The crushing 
strengths of cubes at fourteen days were 
6850 lb. and 5900 Ib. per square inch 
respectively for the two mixtures. 
Wooden shutters were used with tubular 
scaffold struts. 

The external walls are partly brick and 
partly precast concrete panels and mul- 
lions. The mullions, of story-height, are 
at about 4 ft. centres and are rag-bolted 
to the external longitudinal beams. The 
panels are about half the height of a 
story and are attached to the mullions 
by metal clips and bolts. Details of the 
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Fig. 7.—Details of Face Slabs. 
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Fig. 8.—Main Entrance. 


mullions and panels and the method of 
fastening them to the frame are shown in 
Fig. 7, and in Fig. 8 is shown the main 
entrance. 

The architect is Mr. Eric Bedford, 
C.V.O., A.R.1.B.A., Chief Architect of 
the Ministry of Works, and the struc- 
tural engineer Mr. G. C. A. Greetham, 
M.1.Struct.E., Chief Structural Engineer 


Patent Prestressed Beams. 


In beams or the like of composite form 
comprising a series of contiguous brick 
or like elements (1) constituting a bottom 


of the Ministry. The general contractors 
were Messrs. Richard Costain, Ltd., and 
the prestressed precast beams were 
supplied by the Costain Concrete Co., 
Ltd. The Magnel-Blaton system of 
prestressing was used for the main 
beams. 

[A note on a test on this building is given 
on page 119.]} 


part on which concrete (4) containing 
prestressing wires (3) is cast, the elements 
(1) are provided with transverse members 
(2) to engage or key with the reinforced 
concrete and thereby increase the ad- 
hesion between the brick and concrete 
parts. The wires may pass through slots 
in the member (2).—No. 660,243. U. 
Bjuggren and Concrete Development Co., 
Ltd. June 7, 1950. 
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A Table for Calculating the Set of Piles. 
By J. K. NESBIT, A.M.1.Struct.E. 


A MODIFIED form ‘ of the formula due to Mr. A. Hiley for calculating the safe 
load on driven piles is 
wHen 


where F is the load producing settlement (tons); w, weight of hammer (tons) ; 
H, effective fall of hammer (in.) ; ¢, efficiency of blow (depending on the ratio *) - 
w 


m, number of blows per inch of final penetration; c, temporary elastic com- 
pression factor; », weight of pile, helmet, and dolly (tons). The working load 


is then 3 to 77 the lower denominator being for hard driving. 


When the set is required to be known for a pile for which F is known, the 
equation is solved by assuming a value for m, substituting it in the formula, and 
repeating the procedure until the calculated and known values of F agree. If 
the piles are of different lengths, or F varies from pile to pile, or » has to be 
calculated for hammers of various weights, the solution can be tedious. How- 
ever, if m is treated as the unknown quantity, and certain assumptions are 
made, the formula can be transposed and partially tabulated. Thus 


wHe (x) 
If d is the distance in inches for the last ten blows, 
If the hammer is winch-operated, and A is the actual drop in feet 
Substituting (2) and (3) in (1), , 
gowhe 
F— w+?) 


The temporary elastic compression factor c = 0°5(c, + ¢, + cs), where c, is the 
elastic compression of the pile, c, the elastic compression of the helmet and 
dolly, and c, the elastic compression of the ground. For a concrete pile driven 
into ballast with helmet and dolly the values of these factors given by Mr. Hiley 


are c, = 0°0134/L (in.), cz = 0°56f (in.) assuming the dolly and packing to be 
in good condition, c, = 0-22f (in.) where f =5 is the driving pressure in 


tons per sq. in., L the length of pile (in.), and A the cross-sectional area of the 
pile (sq. in.). 


Therefore, toc = 10 X 0°5(0°0134/L + 0°56f + 0-22f/) = *(0-067L + 3°9). 


») “‘ Reinforced Concrete Designer’s Handbook.” C, E. Reynolds. 
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TABLE I. 


“SETS REQUIRED FOR PILES DRIVEN INTO BALLAST OR CLAY. 


Bastd ON HILET'S 


Fe boas. (Tow). PILE DRIVEN BALLAST WITH HELMET AND 
ws of (Tout). PACKING IN COOD CONDITION 
Pe WT. OF PLES (Tem). | os ETc. Te she! OF 
S aap T stiow OF PLE 1S 16S ET. 


| 20-6") 22-6 | | 26-0") 284") a2: 6") 34-6) 
2-60] 295 3.25 | 360 | 375| 4-00 425 
103 | 92 89 
28 T 
ss 
| 208 | 268 [260 | 285 | 222 | ime | |e | 


1s2 | 
a7 | 142 | ™ | 106 as 
Me | 244 | 238 | 134 | 77 172 | 
398 | “2 221 [aa 20% | 208 [its | 143 
258/249 24) 26 | 228 222) 2) 190 | 174 | 

530) 


490 | 456 1s | 217 | 207 199 | 190 
+ + + + + 


© S12 | | | 
| | 210 19S | 189 183) 78 | 180 | 
366 | 3 2a | 288 2% 222 207 202 [ita 
440 {as | 206 [a 248 243 | 206 
$12 | | 412 | tio 203| 272 | 262 | 240 
= | Taco] 349 386 
376 | 357 | 342 237 2 206 | 197 
470 | 427 326 20? | 256 | 267 
4 


$35 | S12 | 492 327)| 320| 308 | 29% 
6s7| 624 | S98 | S74 AS } 36! | 373 

760/714! 664 | 656 
643 | 6c3| 769 | 738 432 480 


426 


OF T 
238 |232 194) 
279 [27 [269] 264 
424 


oF T 
98 
te? 
392 
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S 


F 
g in (4) 


where S=o6whe and T= 
A 4 


—__-, If the pile is to be driven into clay c = 0-44fand T = en 
0:067L + 3°9 0-067L + 5 

For a given size and length of pile, T can be obtained. For a given fall 
and weight of hammer w and / are known, and e may be determined from the 


ratio Py) Thus the values of S may be tabulated as in Table 1, in which the 
w 


values are given of p, S, and T for piles 12 in., 14 in., and 16 in. square and up 
to 60 ft. long, and for hammers weighing 1}, 2, 2}, and 3 tons with falls from 
2 ft. to 4 ft. 6 in. 


Examples. 


1. The set is required for a pile 14 in. square by 38 ft. long to be driven 
into ballast by a hammer weighing 2} tons and falling 3 ft.; F is go tons. 

With F = go and w = 2°5, from the table p = 3-75, S = 315, and T = 30-4. 

Then 2 3°76 — 2:96 = o-8o in. for the last ten blows. 

go — 6:25 30°4 

2. Calculate alternative falls with different weights of hammers for the pile 
in the preceding example. The required value of S is 315 for p = 3°75. For 
a 2-tons hammer falling 4 ft. 6 in., S = 331, and for a 3-tons hammer falling 
2 ft. 6 in., S = 346, either of which would be satisfactory with a set of 0-8 in. 

3. Find the set required if an extension of Io ft. 6 in. is cast on to the pile 
in Example 1. F = 90 and w = 2-5 as before, and, from the table, p = 4°75 
for a pile 14 in. square by 48 ft. 6 in. long, S = 275 for a 2}-tons hammer falling 
3 ft., and T = 27:3. 


275 go 
Then d = — — = 3°31 — 3°29 = 0°02 in. 
99— 7°25 =27°3 
In this case either a greater fall or a heavier hammer is required. Thus 


: 366 go 
for a 2}-tons hammer fallin ft., S = 366 and d= — 2 ms 

— 3:29 = I'I3 in. 


()“ Reinforced Concrete Piling.” F. E. Wentworth Sheilds & W. S. Gray. 


Lectures on Concrete. 


THE following lectures have been arranged Soil Mechanics Related to Foundation 
by the Ministry of Works. Admission is Construction, by M. W. Leonard. 1 West- 
free. morland Road, Bromley, Kent. March 
Soil Mechanics in the Building Industry, 22. 7.15 p.m. 
by I. K. Nixon. King’s College, New- _. Problems of Plastering and Rendering, 
castle-upon-Tyne. March 16. 7 p.m. by E. L. Westbrook. Lecture Room, 
Modern Developments in Concrete, by Central Library, Swansea. March 23. 
R. C. Blyth. Technical College, Kings- 7p.m. And at the Central Café, Stepney 
way, Scunthorpe. March 17. 7.15 p.m. Street, Lianelly. March 24. 7 p.m. 
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TESTS ON PRESTRESSED SLABS. 


Tests on Prestressed Slabs. 


Monsieur Y. Guyon, of Paris, writes as 
follows. 

Mr. Andrew Gallia has asked me to 
comment on his article on “ Design of 
Cantilever Slab Bridges with Stiffened 
Kerbs ”’ which appeared in your October, 
1953, number, but I do not think that I 
can add anything of interest from the 
point of view of elastic theory as the 
article is complete in itself. This article, 
and also the article on rigid frames by 
the same author in your December, 1952, 
number, are an extremely useful com- 
pletion of the notable work of the 
University of Illinois on ‘“ Moments in 
Simple-span Bridge Slabs with Stiffened 
Edges ’’’ (Bulletin No. 97, April, 1939). 

I have, however, recently carried out 
some tests on continuous prestressed slabs, 
an account of which will be published 
shortly. These tests indicate a very 
satisfactory agreement with the common 
theories at the elastic stage, and in par- 
ticular with the work of the University of 
Illinois which has served as a check on 
my results. But it seems to me that the 
interest of these tests lies chiefly in the 
phenomena observed when the elastic 
stage has been passed. The principal 
facts noted were as follows. 

(1) The tensile strength of the concrete 
was fully employed. While in the case 
of a beam it is necessary to take account 
of the minimum tensile strength because 
of the possibility of a local weakness, 
it seems from my tests that in the case 
of a slab the average tensile strength 
can be entirely taken into account. The 
explanation seems to be that a trans- 
verse crack in a beam extends to the 
sides of the beam, whereas a crack in 
a slab stops where it meets stronger 
concrete. 

(2) Tensile plastic strains in the loaded 
zone give rise to normal forces. Lines 
of compressive forces are set up start- 
ing from the load and extending towards 
the supports; these stresses relieve the 
initial system, and a greater load can be 
imposed before cracks occur. 

The tests were carried out on six con- 


tinuous slabs measuring 3 m. by 1-25 m. 
by 8 cm. prestressed to 15 kg. per square 
centimetre (210 lb. per square inch) in 
both directions, and subjected to a single 
concentrated load (applied on an area 
15 cm. square) on one of the slabs. 
According to the elastic theory cracking 
should have appeared at 800 kg. in the 
case where the tensile strength was zero, 
and at 2700 kg. in the case where the 
tensile strength was 38 kg. per square 
centimetre (a value obtained from tests 
on prisms). In fact a crack occurred 
with loads varying between 4100 and 
4800 kg.; this crack was about one- 
hundredth of a millimetre (one two- 
thousandths of an inch) wide and was 
invisible to the naked eye. 

The load was increased to about 
8000 kg. without the crack opening wider. 
These cracks were along a line perpen- 
dicular to the short span over a width 
of about 1 m. Since these cracks are 
probably not deep, and will close on 
removal of the load, it is reasonable to 
estimate that a load of 8000 kg. is an 
acceptable working limit. 

At loads from 8000 kg. to 16,000 kg. 
the width of the cracks increased and 
two additional cracks appeared along the 
diagonals of the slabs. Failure of two 
slabs occurred with loads of 22,000 kg. 
and 27,000 kg. It must be remembered 
that these were prestressed slabs, and 
that it is necessary for further tests to be 
made with different loads. 

It would be rash to relate these results 
to reinforced concrete slabs. It is likely 
that a continuous reinforced concrete 
slab is much less sensitive than might be 
thought to local forces, and that redis- 
tribution of moments as a result of plastic 
phenomena causes the reinforcement to 
be effective over a much greater width 
than that considered in elastic theories. 
Also in reinforced concrete smaller loads 
will cause cracks than in the case of pre- 
stressed concrete. It is, however, possible 
that economies can be made in reinforced 
concrete slabs, and it is desirable that 
tests should be carried out. 
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PRECAST CONSTRUCTION IN DENMARK. 


Precast Construction in Denmark.—III.* 


COMPOSITE PRECAST AND IN-SITU CONSTRUCTION. 
By Seren Rasmussen. 


Figs. 20 and 21 show the Kallton 
system in which precast members, in 
some cases with in-situ cores filled after 
erection, are connected by in-situ con- 
crete joints. 

The columns (Fig. 22) have project- 
ing loops of steel reinforcement. The 
members are in pairs with staggered 
horizontal joints on opposite sides, and 
the core is filled with in-situ concrete 
which embeds the loops. Tests to failure 
show that the strength of such a column 
closely corresponds to that of an ordinary 
reinforced concrete column. The con- 


nections between beams and columns are 
formed in the joints between the precast 
members of a column, and the reinforce- 
ment at these positions is as is commonly 
used in reinforced concrete. 


The greatest 


QF COLUMN BEFORE 
EILLING WITH 
CONCRETE. 


REINFORCEMENT OF MAIN BEAM. 
SHEAR REINFORCEMENT. 
V; EINFORCEMENT OF SECONDARY BEAM. 


S~~PRECAST CHANNEL TO FORM MAIN BEAM. 
PROJECTING REINFORCEMENT OF 
‘| COLUMN MEMBER. 

—DOWEL BAR. 
COLUMN HOOPS. : 
|_-PRECAST MEMBERS OF COLUMN. 


(ROSS SECTION 
CONCRETE. 
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Fig. 20.—Precast Columns. 
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Fig. 21. 


CLAMPING FRAME 


\ 
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5 SHUTTER FOR BEAM SIDE 


PRECAST CHANNEL FOR 
EXTERNAL BEAM 


Fig. 22. 


story-height for which these columns have 
so far been used is 14 ft. The units are 
made in widths of 1o in., 114 in. and 
13} in. This width determines one 
dimension of the column; the other 
cross-sectional dimension may be in- 
‘ creased beyond 13} in. by increments of 


* Concluded from February number. 
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SOREN RASMUSSEN. 


2 in., the maximum width used so far 
being 2 ft. 7 in. Columns may be built 
with different units, as shown in Fig. 23, 
so that recesses of 1 in. are formed to 
receive wall panels or the like. 

The main beams are of channel section 
with hooked stirrups. The ends of the 
beams are connected to the columns with 
in-situ concrete when the trough of the 
beam is filled. As a rule the depth of 
these beams is the same as that of the 
channel section (6 in.) plus the floor or 
roof slab. If required the depth may be 
increased by lowering the level of the 
beam in relation to the top of the slab. 
The maximum span is about 21 ft. 

On the main beams are placed secon- 
dary beams of inverted tee-shape with 
stirrups projecting from the top (Figs. 21 
and 24). Precast hollow blocks rest on 
the flanges of these beams and a topping 
is cast in situ; the beams are supported 
during construction. The beams are 
made in lengths up to 26 ft. and weigh 
about 25 lb. per linear foot. Alterna- 
tively the spaces between the tee-beams 
may be filled with lightweight slabs 
rebated at the sides so that a flush ceiling 
is provided, or the slabs may rest on the 
flanges so that the beams are visible. 

Erection.—Erection is done, without 
the use of scaffolding, by hand-operated 


Fig. 23.—Columnis With Recesses 
for Wall Panels. 


Fig. 24.—A Floor being constructed. 
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PRECAST CONSTRUCTION IN DENMARK. 


~ 


— 


Fig. 26.—-Twelve-story Flats with Precast Facing Panels and Composite 
Precast and In-situ Frame. 


portable cranes. Clamping frames (Figs. 
22 and 25) are used in erecting the 
columns. The frames are of steel or 
timber, with fixing screws. Standard 
steel or timber shutter-panels are used 


for the sides of the beams and columns 
not formed by the precast members. 

A block of flats twelve stories high 
built on this system with precast wall 
panels is shown in Fig. 26. 


PRESTRESSED PRECAST CONCRETE. 
By Janik Ibsen. 


The following notes and illustrations 
relate to prestressed precast concrete 
members now being made in Denmark 


in which the prestressing wires are pre- 
tensioned and bonded to the concrete. 


The frame of the garage shown in 


Fig. 27.—Casting In-situ Joints for a Precast Frame. 
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Fig. 28.—Beams 56 ft. long for a Canopy. 


Fig. 27 was entirely precast. The joints 
were made with concrete cast in situ, and 
beams and columns were provided with 
_ junction bars. In such one-story build- 
ings stability and resistance to wind 
pressure are most commonly obtained by 
fixing the columns in the footings, and 
the joints between the beams and the 
columns are designed for stresses due to 
changes of temperature only. Connec- 


tions by bolts, angles, etc., without em- 
bedment in in-situ concrete require more 
accuracy in the production and erection 
of the units, and protection of the ex- 
posed steel in such connections may be 
required. 

Fig. 28 shows prestressed beams 56 ft. 
long for a roof covering an area of 
38,000 sq. ft. The roof slabs are of 
lightweight concrete. 


Patent Composite Beam. 


In a beam or rib structure of concrete 
cast in situ around reinforcement com- 
prising steel bars disposed within the 
breadth of and below the flange of a 
rolled steel joist or similar steel member, 
drilling or slotting of the joist is avoided 
by positioning and interconnecting the 
concrete, the reinforcement, and the joist 
by stirrups surrounding the joist, and by 
clips which grip the flanges of the joist 
and extend laterally into the concrete. 
As shown in Fig. 4, reinforcement bars 
(R) are secured by stirrups (S) against 
the lower recessed edges of (or pass 
through holes in) spacing clips (C*) en- 
gaging the lower flanges (J); the clips 
(C*) may be kept in place by their own 
gripping action or by wire ties received 
in holes or in grooves (E, Fig. 5) therein. 
The spacing clips may comprise flat 
plates, or doubled plates having the two 
parts above the flange of the I-section 
divergent ; some of the slips may be 
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U-shaped in plan, the arcuate section 
thereof housing shutter-supporting bolts 
(B) which are either greased before the 
concrete is placed or are enclosed in sleeves 
(T, Fig. 5), these bolts being secured by 
nuts (N) and washers. Nuts, washers, 
clips, and sleeves (if amy) remain in the 
concrete and may be used for supporting 
fixtures, or the holes may be plugged. 
Additional reinforcement (vy) may be 
wired to the stirrups if required.—British 
Patent No. 652,735. H.C. and J. O. C. 
Ritchie. July 1, 1947. 
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PRISMATIC ROOFS. 


Prismatic Roofs with Small 
Angular Change. 


By A. J. ASHDOWN, A.M.1.Struct.E. 
(Concluded from January and February numbers.) 


PRESTRESSED PRISMATIC ROOFS. 

Prestressing the edge-beam in the last example would not be economical, 
but for a span of, say, 40 ft. it would have the advantage of reducing considerably 
the longitudinal stresses and the deflection of the whole structure. 

As the edge-beam only can conveniently be prestressed, the effect of pre- 
stressing, due to the compressive force applied to the beam, will be to produce 
tensile stresses in the upper slabs ; these stresses should be checked to ensure that 


they are not excessive. 
The Influence of a Prestressing Force V. 


Neglecting for the moment the continuity of the slabs and assuming that 
the joints are hinged, then, at the centre of the span, from (5) 


4 


fee + 


fe + f,— + + 4s) 


+ 


and, due to symmetry, he + ee = 
where V is the thrust and ¢ is its pee below the centroid of the edge beam. 


Let V = 100, and 7 = 073125 = 7°. 


Then bfo+ th = 47°92. 
tfo + Hh + ache = — 1458. 
th+ 
tfs=0. 
The solution of these equations is f, = 169-47, f, = — 51°38, f, = 14°68, 
3 = — 7°34 units per square foot. 
Assuming that the disposition of the cables at the ends of the edge-beam 


produces a resultant force through the centroid of the beam, then 5 =o, and 


1 
tfo+ th = 16°67. 
bho + th + = 16°67. 
tih+ th + =°. 
th=0. 
The. solutions are fy = 44°46, fy = 11-11, fg = — 3°175, fs = 1°5875 units per 


square foot. 
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A. J. ASHDOWN. 


For an example of a prestressed prismatic roof, let us use the section of the 

previous example, but with the span increased to 40 ft. The longitudinal stresses 
2 

will be increased approximately in the ratio * Rae 1-7. Having deter- 
mined the influences of a prestressing force of V = 100, it is possible by proportion 
to find the prestressing force required. 

Due to the working load the stress in the bottom edge of the beam is about 
— 1-7 X 608-1 = — 1081-1 lb. per square inch. For the condition of zero stress 
at the bottom under working load, there will be at the centre of the span a stress 
of 169°47 + 144 = 11769 lb. per square inch due to a thrust from the cables 


of 100 lb. Therefore the thrust required is nee x 100 = 91,860 lb. If two 


cables each comprising twelve 0-2 in. wires are used at an allowable stress of 
120,000 lb. per square inch, the total force will be 
24 X 0°0314 X 120,000 = 90,432 Ib. 


Then, at the centre of the span, the stresses in lb. per square inch will be 
approximately 


fo = — 1081-1 + P4# * 109°47 _ _ 168; 
144 X 100 

fy = X 1-7 — 628 x §1-38 = — 1633; 

fe = 33 X 17 + 6-28 x 14°68 = 150°8 ; 


fs = — 3°48 X 1-7 — 6-28 K 7:34 = — 52°3. 
At the end of the span the maximum tensile stress will be 
2 = — 3°175 X 6:28 = — 19°94 lb. per square inch. 
These approximations show the stresses to be quite small. 

It is now necessary to find the effect of the prestressing force on the transverse 
bending moments B and the subsequent modification of the longitudinal stresses /. 
Where applicable the constants and coefficients in the previous example are 
multiplied by 1-7, and the effect of prestressing is added. The constant in the 
first general equation then becomes — 25,650 X 1-7 + 904°32 X 47°92 = — 2265, 
and in the second equation 10,850 x 1-7 — 904:32 X 14°58 = 6095. The angle 
of torsion in the fifth equation is also multiplied by 1-7, thereby altering the 
coefficient of B, and the constant. The general expressions are then as in Table II. 

The solution of these equations gives, in lb. per square inch, fo, 23°82 ; 
fy — 59°4; fe, 212°93; fg, — 1°64; and in ft.-lb., Be, — 90°74; B, — 211-41; 
Bs, — 145°39. As f, is a fairly la-ge tensile stress a small amount of longitudinal 
reinforcement should be used towards the centre of the span near the ridge. 


Taste II. 
& |F | | & | | by 
48 24 44] 1644] O -2265 


24 132 42 fe) 30-02 | -42 1-93 6095 
42 168 42 |-2549| |-46°22] 22,605 
° fe) 84 168 23-06 |-92:45| 66:59) 7417 
| -25-06| 2!-2@ | -9-973 | 1232-7 | 1792 QO |-463, 293 
(3-76 |-3495| 59-91 |-36-63| 896 | 3584] 696 |-950,000 
9-99 | | O 1792 | 3584 | -912 000 
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The maximum torque on the edge-beam, from (24), is 
T, = 2 X 90°74 — 169) = — 23365, 


and as 7, = Kfbd*, the maximum shearing stress due to the torque is 


2330°5 
~ uare inch. 
f 0-281 0-5 X 4 X 144 ? 


The shearing force from the load on the edge beam is 


L 
J. (+56 Be B = 20( 456 — = 8722 Ib. 


1 


The force T, from (3) is 7, = A — 2f, - fe) 


where 1817 lb. per square inch. 
Z, 4X05X*4X 144 
Then T, = “(1817 4. 118-8 — 23-82) = 45,888 Ib. The shearing stress at 
6T 45,888 x 4 


the top of the beam is 9g, = box aa in x 6 = 63:7 lb. per square inch, 
x 40 


8 63° 
and at the centroidal axis gm = ; x crx - co = 74°9 lb. per square inch. 
The compressive stress at the centroid due to prestressing is 
0°5(44°46 +- 11-11) 62-8 = 174°5 lb. per square inch, 


and at the top of the beam is 0-5(11-11) x 62°8 = 34°85 lb. per square inch. 


The principal tensile stress at the centroidal axis, from p = es — J a + q*, 


is p= a — V7612 + (29 + 749)? = — 48-4 lb. per square inch, and at the 


top of the beam 


2 
P= 3036 + 637) = — 53°5 lb. per square inch. 


Both the principal tensile stresses are small, and no special reinforcement is 


required. The shearing stress at the end of slab 2 where it joins edge-beam 


I = 53°77 X = 127-4 lb. per square inch. 


For slab 2, 


(20 6-06 6°89 


== (320 + 19°91 + 9°58)2°88 = 1006-53 lb. per ft. 


Then M, + AM, = 1006-53 x — = 201,306 ft.-lb. 


M,+ AM, _ 201,306 xX 6x 4 
Z, 49 X 144 
March, 1954. 
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T, = (684-7 — 425°86 + 59°4) = 13,366°5 Ib., 


6T, 13,3665 x 4 


o = = = 37°13 lb. per square inch, 
téx 40 X 3X 12 
and qm = x + 127-4) = 78-69 lb. per square inch. 
The compressive stress due to the prestressing force is 
3778 = 24°9 lb. per square inch, 


and the principal tensile stress is 


“3 ili V155 + 6192 = — 67-2 Ib. per square inch. 


This slab thus requires no special shear reinforcement. 
For slab 3, 
P, + AP; = 130 Xx 20 + 20 2°53 B,— 5. , B, — By — 5-74 B, — B, 
ls l; 
= 2600 + 20[2°53{— 19-91 — 9°58) — 5-74(9°58)] = 8 lb. 
3x8. 
2x 3x 8&4 4 


The longitudinal stresses, transverse bending moments, and co-planar shearing 
Stresses are shown in Fig. 14. 


— 92 lb. per square inch. 


TRANSVERSE MOMENTS 
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POUNDS PER SQUARE 


MEMBRANE SHEARING STRESSES 


POUNDS PER SQUARE (NCH 


Fig. 14. 
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127°4 + 37°1 x 78 
= + 37° 78-69) 


13 —4X 
= 87 3 9° 


and 435°96 + 503°25 + 0-06 = 939°27 Ib. and 456 + 320 + 164 = 


2.00 wares 


Fig. 15. 


To check the final results, the vertical components of the sum of the shearing 
forces must be equal to the load, that is 


4,29, + Sin + 4529, sin = + W, + 3W)). 


6 X 24 


= 435°90 lb., 


x 3X 84 X 05 
20 


20 
= 503-25 lb., 
01736 = 0-06 Ib., 


= 940 lb. 


Considering the complexity of the calculations this check is excellent. 

In all calculations 4P has been assumed to be constant throughout the span. 
This is not strictly true as B, increases towards the ends thereby relieving slab 2 
of some of the load it is assumed to carry. 

In Fig. 15 is shown a detail of the prestressed edge-beam with post-tensioned 
cables. 


Resistance to Sea-water of Concrete 


SomE information on the resistance to 
sea-water of concrete made with expanded- 
shale aggregate has been obtained by ex- 
amining a concrete ship in which this 
aggregate was used and which, after being 
launched in 1919, was sunk in Galveston 
Bay, U.S.A., in 1922, and has remained 
there since. The hull was 5 in. thick. 
Two 2-in. cubes cut from the hull had 
an average compressive strength of 
10,338 lb. per square inch. Similar cubes 
cut from an interior rib of the ship had an 
average compressive strength of 8,125 Ib. 
per square inch. At a depth of } in. from 
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made with Expanded-shale Aggregate. 


the surface the concrete appeared to be 
dry, and was not discoloured. Other cubes 
cut from the hull had an average com- 
pressive strength of 13,181 Ib. per square 
inch. These strengths are considerably 
higher than the strengths anticipated at 
this age when the ship was built. Tests 
were made on the bond strength between 
the concrete and a plain round steel bar 
embedded for a length of 1 ft. 1 in.; 
failure occurred when the load was 
13,175 lb., or an equivalent bond stress of 
516 lb per square inch. There was no 
sign of corrosion of the steel. 
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Book Reviews. 


“Combined Bending and Torsion of I-beams of 

Cross Section. By Ove Petter- 

sson. (Stockholm: Swedish Cement and Concrete 
Research Institute.) 


A BASIC equation is deduced for an I-beam 
subjected to bending and torsion which is 
symmetrical about the X—X axis only, 
taking to account the tendency to lateral 
buckling, and it is shown how this expres- 
sion may be used to calculate the total 
resulting stress. Numerous investigators 
have studied aspects of the problem, 
usually adopting certain assumptions, but 
this thesis is claimed to be a new compre- 
hensive treatment. The fundamental 
equation has been used to solve certain 
specific cases of loading; for example, 
when a simply-supported beam is sub- 
mitted to a bending moment acting at an 
oblique angle to the web at one or both 
ends of the beam, or when a concentrated 
load is acting at any angle and position at 
the centre of a simply-supported or con- 
tinuous span. The evaluation of the 
critical loads for lateral buckling of con- 
tinuous beams symmetrical about one 
axis, and obtained as a deduction from 
the solutions of the equations for com- 
bined bending and torsion, is considered 
to be original. An account is given of 
tests to check the results of the analysis. 
From the complete investigation an 
approximate method of calculation is 
suggested.— J. S. T. 
E. & F. N. Spon, Ltd. 1953. Price 258.) 
In this edition the parts dealing with the 
shearing resistance and bearing capacity 
of soils, flow nets, and the design of roads 
have been rewritten. Notes on soil 
suction, and further examples, have been 
added. As was stated in our review of 
the first edition, this book explains the 
subject in a simple manner and in a way 
that allows the reader to judge for him- 
self the possibility of applying the prin- 
ciples to the conditions with which he is 
concerned. 
ten, revised by Kurt Miessler. (Berlin: Wilhelm 
Ernst & Sohn. 1953. Price 16 D.M.) 
THE nineteenth edition of this elementary 
textbook on the design and construction 
of reinforced concrete differs from pre- 
vious editions in that the chapter dealing 
with combined bending and compression 
has been revised to agree with the draft 
recommendations of the proposed German 
Code of Practice. Some of the tables are 
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similar to those in recent editions of 
“Beton Kalender.’’ The book does not 
contain design diagrams; it is presum- 
ably considered that interpolation in the 
tables is sufficiently accurate having re- 
gard to the assumptions made. The great 
number of constructional details and 
examples should be of use to smaller 
contractors. 


“Winterarbeiten im Beton- und Stahlbetonbau.” 
By Adolf Kleinlogel. (Berlin: Wilhelm Ernst & 
Sohn. 1953. Price 12 D.M.) 

Tuts book has been revised and now 
records the progress made in methods of 
winter construction since the previous 
edition was published. It includes chap- 
ters on the protection of cements and 
aggregates, sources of heat generation and 
ways in which heat is lost, weather fore- 
casting, and the cost of construction in 
cold weather, with many notes on prac- 
tical matters. Theoretical considerations 
and calculations have been omitted, as it 
is considered that they are of little value 
to the man on the site. 

“Building Technician’s Diary, 1954.” 
Association of Building Technicians. Price 5s.) 
Tuis pocket-size diary comprises 120 
pages of memoranda of use to those 
concerned with building, pages of graph 
paper, maps of Great Britain, as well as 

the diary pages. 

“ Verdichtungstechnik und Ve im 
auslandischen Erdbau.”’ By Heinz Posch. (Berlin: 
Wilhelm Ernst & Son. 1953. Price 9.80 D.M.) 

DescriBEs the methods of soil compaction 

developed in France, Great Britain, and 

the U.S.A., and the plant employed for 


this purpose. 


Books Received. 


“Studies of Slab and Beam Hi y Bridges: 
Part III, Small-scale Tests of Connectors 
and Composite T-beams.” By C. P. Siess, 
I. M. Viest, and N. M. Newmark. (1952. University 
of Illinois Engineering Experiment Station Bulletin 
No. 396. Price $1.) 

“Studies of Slab and Beam Highway Sears 
Part IV, Full-scale Tests of Channel Shear - 
nectors and Composite T-beams.”’ By I. M. 
Viest, C. P. Siess, J. H. Appleton, and N. M. Newmark. 
(1952. University of Illinois Engineering Experiment 
Station Bulletin No. 405. Price $1.) 

“‘Alguns Problemas de Mecanica dos _Solos Relativos 4 
Parimenta¢ao de Estradas,” by U Ipio Nascimento. 

* Determinagdo de Tensdes com Vernizes Frageis,” by 
J. L. Serafim. “ Similarity Conditions in Model 
Studies of Soil Mechanics Problems,” Manvel 
Rocha. “Some Results of Settlements servations 
in Actual Structures and in Models,” by Manvel 
Rocha and José Folque. [Lisbon Laboratério 
Nacional de Engenharia Civil, Ministério das Obras 
Piblicas. No stated. 


L aling. of Illinois Engineering 
xperiment Station Bulletin No. 417. (The Univer- 
sity. 1953. Price 50 cents.) 
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(& Sa | GROUPS OF FREE-STANDING PILES. 


Groups of Symmetrically-arranged Free- 
Standing Piles. 


By C. E. REYNOLDS. B.Sc.(Eng.), A.M.L.C.E. 
In this journal for December, 1953, the writer gave the basic formule and some 
special expressions from which can be calculated the load on each pile in a group 
of free-standing piles containing (i) vertical piles only, (ii) inclined and vertical 
piles, and (iii) inclined piles only. If the piles are arranged symmetrically 


(Fig. 1) in groups of types (ii) and (iii), the summations upon which the calcu- 
lations are based can be greatly simplified. 


The inclined piles at a and b in Fig. 2 are in symmetricaliy arranged pairs, 
the two piles in each pair meeting at the same pile-cap. For this condition, if 


, the summations Y, and 2, referred to in the previous article are 


2, = ZV, tan 0, = LQ, cos 6, sin 9, = 0, 
=> tan 6, = cos 6, sin 6, = 0. 
Since the elastic modulus is likely to be the same for each pile, E is omitted 
from the analysis. 
Consequently the distance y, of the centre of the system above the heads of 
the piles is zero, since yy = 0. The summation need not be 
— 2? 
evaluated since it can readily be shown that the centre of the system is on the 


centre-line of the group, that is = — 0°5% 


(4) 
Fig. 1. 
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Fig. 2. 


In the general case, such as c, d, and e in Fig. 2, where the piles do not 


meet at the pile-cap, 2,=0 but 2, is not zero. Therefore y, = — - but 
5 

X, is still o-5x, ; therefore 2, need not be evaluated. The remaining summations, 
namely, 2, = 2Q, cos? 6,, 2, = XQ, sin* and = YX,*0, cos*6, need be cal- 
culated for only one-half of the group and, because of the symmetrical arrange- 
ment, the result doubled to take into account the other piles. The value of X, 
is — 0°5x, + tan or when yp = 0, then X, = x, — 0°5%,. 

The coefficients & in the formula for the axial load P, on any pile, that is, 
P, = kp(kwW + kgH + kyM), are, for symmetrical groups, as follows : 


I tan 6, 
kp = 0,0080,; ky = —; ky = ky = — 
p= Qs M 
The net moment M on the group is given by M = W(e — 0-5x,) + (v9 — f)H 
or, in cases where yp = 0, by M = W(e — 0-5x,) — fH, assuming W and H to 
be positive when acting downwards and to the left respectively as in Fig. 1. 
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STEEL FORMS 


The Multiple System of Interlocking 
STEEL SHUTTERING 


for in-situ concrete construction 


GUARANTEED HAND RIVETED CONSTRUCTION 

THROUGHOUT 

ENORMOUS STRENGTH ALTHOUGH LIGHT IN WEIGHT 

ENGINEERED WITH ACCURACY AND PRECISION 

BUILT LIKE A SHIP FOR ENDURANCE 

EACH UNIT A COMPLETE ASSEMBLY 

NO LOOSE PARTS—LOW MAINTENANCE 

POSITIVELY NO WELDING YEARS OF HEAVY USAGE 


A. A. BYRD AND CO., LIMITED (Dept. S) 
210, Terminal House, Grosvenor Gardens, London, S.W.! 
"Phone: SLOane 5236. "Grams: Byrdicom, Wesphone, London. 
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MEMBRANE CURING 


for horizontal and vertical surfaces 


“RITECURE” 


MEMBRANE CURING 


Further Notable 
Points 


radical to aid in producing the 
tough, impervious, adherent film. 


@ RITECURE increases the abrasive 
resi and ulti durability of 
the concrete suriace. 


- 


@ RITECURE, colourless and non- 
staining, contains a temporary green 
indicator. This colour disappears in 
a day or two. 


This illustration shows part of several miles of concrete kerbing on which 
“RITECURE"’ was used. Note the simple and one-man operation, and 
the absence of covering materials. This work was carried out by the 
County Council of the West Riding of Yorkshire. County Engineer: 
Mr. S. Maynard Lovell, O.B.E., T.D. 


i 
; @ RITECURE reacts with the calcium 


RITECURE is sprayed on the concrete surface and forms a transparent skin which ensures the 
retention of the maximum amount of moisture in the concrete. It has been effectively and economic- 
ally used on over eight million yards of roads, runways, floors, cooling towers, and other structures 
in this country and for many million yards of concrete abroad in extremely high and low tempera- 
tures and varying climatic conditions. Its use is backed by a highly skilled Technical Service with 
an extensive experience in concrete curing. For full details, send to: 


>= 


DICKENS, LTD. 


36 VICTORIA STREET, LONDON, 8.W.1. ia! ABBEY = 


WORKS: OLD MILTOK LEICESTER. TELEPHONE: LEICESTEF! 20390 
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{ & Seay A NEW TYPE OF PRESTRESSED PILE. 


A New Type of Prestressed Pile. 


Tue pile shown in Fig. 1 consists of pre- 
cast hollow members, 1 ft. 4 in. square in 
cross section, which are assembled end to 
end and prestressed to form piles up to 
100 ft. long. The hollow cross section is 
chosen because, compared with a solid 
pile of the same weight, it has a modulus 
of section about double that of a solid 
pile. Thus, compared with a prestressed 
solid pile, the prestressing force required 
to resist the stresses due to lifting may 
be reduced and the working load is there- 
fore greater. For a given length the 
hollow piles can be made lighter than 
solid piles and are thus easier to lift 
and cheaper to transport. The advan- 
tages of making a pile of short members 
are that piles of any length can be made 
so that stocks of each length of pile are 
not required, and that the members are 
comparatively light and they may be 
made adjacent to the site. 

The components of a pile are shown in 
Fig. 1. The head is solid and reinforced 
with }-in. links at 2-in. centres. The 
anchors for the cables are split collets 
bearing on a mild-steel anchor-block 
which in turn bears on an anchor-plate 
cast in the head. (The anchor-block is 
loose and fixed immediately before pre- 
stressing.) The anchors end 3 in. below . 
the top of the head. It is intended 
to form a hole 2 ft. from the top of the 
head to secure the pile in the usual 
manner whilst driving ; this is not shown 
in Fig. 1. The weight of the head is 
620 Ib. 

The member under the head is similar 
to the intermediate members, but the core 
is bullet-shaped instead of cylindrical. 
The arched diaphragm transfers the forces 
from the solid head to the hollow mem- 
bers. The weight is 790 lb. 

The intermediate members (Fig. 2) are 
reinforced with }-in. diameter helices at 
g-in. pitch. The spigot-and-socket joint 
is to assist in fitting the members to- 
gether. The diaphragms stiffen the 
members, and, if the head of a pile is cut 
off, the top member can be filled with 
concrete and mild steel bars cast in to tie 
it to a capping beam. The duct in each 
corner is arranged to ensure a least cover 
of 1} in. to the cables; this could be Fig. 1.—Details of Pile. 
increased to 2 in. if required. The weight 
is 720 lb. 


STRAINING 
~- CAST IRON SHOE 


STEEL 


unit 


\ a" at 9” PITCH 


INTERMEDIATE 


_\ 


STRESS OFSTRIBUTION 


warts 


7wO INT: UNITS 


UNOER- HEAD UNIT 


= 
2° 01a 
TENSKLE WIRES 


ANCHOR PLATE 


ANCHOR BLOCK 
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A NEW TYPE OF PRESTRESSED PILE, 


The toe serves as a fixed anchorage for 
the cables, which are looped around a 
mild steel bar. The cast-iron shoe has 
two loops of mild steel instead of the usual 
straps. These loops pass around the 
anchor bar, thus tying the shoe into the 
prestressed part of the pile. Mild steel 
links are used as in reinforced concrete 
piles. The shoes can be omitted if not 
required and a different type of toe can 
be used. The weight of a toe is 360 Ib. 

The members are cast in a horizontal 
position on a vibrating table. Timber 
moulds were used for the first piles but 
sheet-steel moulds will be used in future. 
The hollow members are cast with a col- 
lapsible core. The concrete has a crush- 
ing strength at 28 days of 6000 Ib. per 
square inch. 

To assemble a pile, all the members 
except the toe are placed end to end on 
rollers (Fig. 3), and the looped o-2-in. 
wires forming a cable are passed through 
the ducts towards the head. In each 
member the ends of the ducts facing the 
toe are bell-mouthed to assist in thread- 
ing the wires. A waterproofed card- 
board ferrule (Fig. 4) is inserted at each 
joint around the cable. The ducts in the 
head member converge towards the top, 
and a spacer between the head and the 
member beneath it prevents the wires 
from bunching on the inside of the curve, 
which would prevent proper bonding 
when grouted. 

The joints are successively mortared 
and placed together (Fig. 5), the ferrule 
preventing the mortar from entering the 
ducts. The toe is placed in alignment 
and the loop of wires passed through the 
square duct and secured with a mild steel 


Fig. 2.—Intermediate Members. 
114 


CONCRETE 


Fig. 3.—Assembling a Pile on 
Rollers. 


bar. The joint is then mortared and the 
toe pushed into position. 

A steel anchor-block about 3 in. 
diameter by 1 in. thick, and with up to 
eight holes arranged circumferentially to 
receive the wires, is threaded on to the 
cable, with the ends of each loop on 
opposite sides of the block. The block 
also has a central hole tapped to receive 
a j-in. bar. The cables are in lengths 
varying by about 3 in. so that each loop 
can be identified. The anchor-block is 
then pushed into the socket and four 
anchor-grips are placed in position. By 
means of a screw-jack a uniform prestress 
of about four tons is applied to the pile, 
thus drawing the joints together and 
ensuring contact between the units. 
The full prestress is applied the following 
day. At present the jack tensions two 
wires only at a time, but a jack is being 
designed which will enable the wires to be 
tensioned in two operations. 

The surplus length of cable is cut off 
and the ducts are grouted from the head, 
surplus grout escaping through holes. 
The sockets are filled with concrete and 
finished flush with the top of the pile. 
A steel bolt is screwed in the threaded 
central hole of the anchor-block. 

Provision is made for lengthening a 
pile by screwing a mild steel bar into the 
central tapped hole in the anchor-block. 
The bar is thus linked to the prestressing 
cables and can resist its full load without 
splicing. Links can be provided and the 
pile extended as required by casting the 
extra length in situ. 


Load-carrying Capacity and 
Allowable Lengths. 
As the compressive stress in the con- 
crete due to prestressing has to be 
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THE 


WINGET HTH 
WEIGH BATCHING 


HYDRAULICALLY OPERATED 


TILTING MIXER 


surpasses all previously accepted 
standards of mix quality, 
general performance 

and ease of control. 


Flat mixing angle and exclusive blade arrangements 
give fast mix of first quality concrete. 


Weigh-batching mechanism built into the mixer 
can be used or not as desired. 


High angle (65°) hopper, 15° better than B.S.S. 


Clean aid quick discharge of mixed concrete with- 
out sticking. 

Effortiess, single-lever hydraulic operation elimin- 
ates manual effort and fatigue. Absolutely fool- 
proof. 


Genuine accuracy of water control. 


CONCRETE PLANT SPECIALISTS 


WINGET LTD ROCHESTER 
KENT ENGLAND 


Tel ! Strood 7276 (3 lines) Telegrams. Wingetiam Rochester 
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FIREPROOF 


The most adaptable System of 
Suspended Hollow Concrete 
Floor and Roof Construction 
for large and small spans. 


Showing Two-way Reinforce- 
ment and Hollow Concrete 
Blocks laid on Trianco Tele- 
scopic Centers. 


Showing uniform concrete soffit. 
Obtained without use of slip tiles. 


The Two-way Reinforced Floor for 
distribution of point loads with 
efficiency and economy, employing the 
original system of steel Telescopic 
Centers. 


Midland Associated Cumpany & Licensees, 
PARKFIELD CONCRETE PRODUCTS 
COMPANY LIMITED, 

St. Peter’s Road, NETHERTON, 

"Phone: Dudley 4315 


FIREPROOF FLOORS LTO 


IMBER COURT - EAST MOLESEY + SURREY 
EMBerbrook 3300 (4 lines) 
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Fig. 4.—Inserting the Cables (Water- 
prvuofed Cardboard Ferrules are used at 
the Joints). 


deducted from the allowable compressive 
stress under load, economies can be made 
by controlling the method of handling. 
For example, a pile 70 ft. long with a sling 
at one-fifth of its length from each end 
requires only sixteen wires and the work- 
ing load is 94 tons; if the pile is slung 
from a single point one-third of the length 
from either end, then 32 wires are required 
and the working load is reduced to 64 tons. 
For piles slung at two points, each one- 
fifth of the length from each end, the 
numbers of wires required, the allowable 
length in feet, and the working load in 
tons are as follows: 16, 70, 94; 20, 80, 
86; 24, 85, 79; 28, 95, 71; and 32, 
100, 64. 

The piles, for which a patent applica- 
tion has been made, are manufactured by 
Stent Precast Concrete, Ltd. 

Two test piles 1 ft. 4 in. by 1 ft. 4 in. 
in cross section by 50 ft. long, with a 
hollow core of 12 in. diameter, have 
been driven. They were prestressed with 
twenty-four o-2-in. diameter high-tensile 
wires with a breaking strength of 100-110 


Fig. 5.—Mortaring the Joints. 


tons. 
used. 

In pile No. 1 the intermediate units 
were reinforced with }-in. diameter helical 
binding at 9-in. pitch. The penetration 
was 57 ft. 6 in., the last penetration being 
4 in. for ten blows falling 4 ft. 

Pile No. 2 was similar to No. 1 except 
that the helical binding was omitted. An 
accident when pitching the pile resulted 
in the concrete being broken from a 
corner at the top to such an extent that 
the duct was exposed for about 6 in. 
This pile was driven to a set of 1 in. for 
eleven blows of the hammer falling 4 ft. 
Driving stopped when the pile projected 
1 ft. 9 in. from the ground and it was 
lengthened by 6 ft. with high-alumina 
cement concrete. Driving was started 
again twenty hours after the extension 
was cast, and finished when the top of the 
extension was 1 ft. below ground level, 
when the pile sunk § in. for ten blows 
of the hammer falling 3 ft. 6 in. 


A drop-hammer of 2} tons was 


New Bridge at Singapore. 


Tue Director of Public Works, Singapore, 
Mr. A. Wear, B.Sc., M.I.C.E., informs us 
that his department is undertaking the 
construction of a reinforced concrete 
road bridge 2,o00 ft. long over the 
Rochore and Kallang rivers. The width 
of the deck is to be 65 ft., providing dual 


March, 1954. 


carriageways with cycle tracks and foot- 
paths. Tenders will shortly be invited and 
a preliminary report describing the pro- 
ject and the site investigations ts available 
from the Crown Agents for the Colonies, 
Millbank, London, S.W.1, or from the 
Director of Public Works, Singapore. 
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THE FIRE RESISTANCE OF COLUMNS. 


CONCKETE 


The Fire Resistance of Columns. 


Tests carried out by the Building Re- 
search Station to determine the influence 
on the fire resistance of reinforced concrete 
columns of four factors, namely, varia- 
tions of the load, of the strength of the 
concrete, and of the size of a column 
designed in accordance with general prac- 
tice, and the effect of a very high percen- 
tage of longitudinal reinforcement, are 
reported in ‘ Investigations on Building 
Fires. Part VI. The Fire Resistance of 
Reinforced Concrete Columns,”’ by Dr. 
F. G. Thomas and Mr. C. T. Webster 
(H.M. Stationery Office. Price 3s.) 

The 36 columns tested varied in size 
from 8 in. square to 19 in. square. The 
longitudinal reinforcement generally com- 
prised four bars, but in some cases eight 
bars were used ; the lateral reinforcement 
consisted of square binders. Ordinary 
Portland cement and gravel aggregates 
were used, proportioned to give cubes with 
crushing strengths at 28 days of 2250 Ib. 
to 5000 lb. per square inch. The columns 
were stored at a temperature of 64 deg. F. 
and a relative humidity of 65 per cent. for 
periods varying from seven months to two 
years and nine months. 

Results obtained from tests carried out 
in the years 1938 and 1939 are also con- 
sidered. These tests were similar to those 
described except that some of the columns 
were made with gravel, limestone, and 
slag aggregates. 


Method of Testing. 

The columns were tested in accordance 
with the procedure specified in British 
Standard No. 476 except that they were 
loaded until failure took place and the 
water test and subsequent re-loading were 
omitted. An hydraulically-operated load- 
ing frame was used to apply an axial 
compression, the load being maintained 
constant during the test so that expansion 
took place freely. After the load was 
applied the halves of a gas-heated furnace 
were lighted and brought together to 
encircle the column over a length of ro ft. 
The temperature in the furnace was 
measured by six thermocouples placed 
3 in. from the surface of a column and the 
temperatures at various positions within 
the column were measured by thermo- 
couples cast in the concrete. During the 
tests the columns could be observed 
through windows in the furnace. 
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Results and Conclusions. 


The magnitude of the load had a marked 
effect on the endurance period of a column 
(‘endurance period’ is defined as the 
period between the start of the test and 
the collapse of the column). For example, 
a column designed for a safe load of 
100 tons had an endurance period of about 
1 hour 10 minutes when the applied load 
was 150 tons compared with an endurance 
period of nearly six hours for a similar 
column with an applied load of 30 tons. 
This period also increased with an increase 
in the strength of the concrete. The tests 
carried out to determine the influence of 
the size of a column did not indicate any 
general trends. Spalling of the arrises 
was marked in the larger columns and less 
noticeable in the smaller columns. After 
spalling, and when the main bars were 
directly exposed to the hot gases, the 
strength of the bars decreased rapidly. 
This may be considered disadvantageous 
when the columns have a high percentage 
of steel, but the results do not confirm 
this as in these cases eight bars were 
generally used of which four were at the 
middles of the sides where the cover re- 
mained in position for a longer period than 
at the corners. This effect would, how- 
ever, become less important as the period 
of exposure to fire increased. One of the 
columns had a light mesh reinforcement 
wrapped around the main bars before the 
concrete was cast and the mesh, by keep- 
ing the cover of concrete in place, increased 
considerably the fire resistance of this 
column. The use of limestone or blast- 
furnace slag as aggregates considerably 
increased the fire resistance. 

The investigation showed that a tenta- 
tive relationship could be established 
between the applied load, the strength of 
the concrete, the size of the column, the 
amount of reinforcement, and the fire 
resistance. This may be expressed as 


Pt = a (0°65uA) + BitzAc, 


in which P; is the load that can be sup- 
ported after a certain time in a standard 
fire test, u is the crushing strength of con- 
crete cubes, A and A, the cross-sectional 
areas of concrete and steel, ¢t7 the yield 
stress of the steel, and «% and /; are co- 
efficients, tentative values of which are 
given in the report. 
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Some views of the open-air swimming pool at the ay Holiday Camp. 
By kind permission of Messrs. Butlins L 


waterproofing concrete 
with Sternson No. 300 


Practical experience on a large number of water-containing structures has proved 
that STERNSON NO. 300 provides the most dependable means of obtaining 
a dense and impermeable concrete which will resist heavy water pressures. 
The important list of contracts on which STERNSON NO. 300 has been specified 
includes Swimming Pools, Factories, Harbour work, and underground structures 
of all types, and cement renderings on housing estates, etc. STERNSON NO. 300 
is an integral waterproofer which can be used with confidence for all forms of 
concrete construction, and for providing a waterproof rendering for existing 
concrete and brick surfaces. STERNSON NO. 300 is a water repellent. It 
increases the tensile and crushing strengths without retarding the setting action. 
It increases the workability of the mix, thus permitting lower water-cement 
ratios. Full technical information on STERNSON NO. , and expert advice 
on all concrete waterproofing problems, are available on request. 


STUART B. DICKENS, LTD. 


36 VICTORIA STREET, LONDON, 8.W.1. TELEPHONE: ABBEY 4930 
WORKS: OLD MILTON STREET, LEICESTER. TELEPHONE: LEICESTER 20390 
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SHUTTERING 


Circular with 
% Mushroom Head 


SEB contract servi ce covers: Bills priced at Tendering Stage 


MATERIALS & LABOUR supplied from 
commencement of contract to completion 


also SALE or HIRE: tevecentres - sHUTTERING PLATES 


PROPS + COLUMN CLAMPS + BEAM 
CLAMPS WALL BRACKETS 


SCAFFOLDING (GREAT BRITAIN) LIMITED 


MITCHAM, SURREY - Telephone: MITCHAM 3400 (2! lines) - Telegrams: SCAFCO, MITCHAM 
Branches at: ABERDEEN BIRMINGHAM ~- * BRIGHTON BRISTOL 
CAMBRIDGE CARDIFF DOVER DUBLI * DUNDEE EDINBURGH EXETER 


GLASGOW HULL LEEDS LIVERPOOL - MANCHESTER NEWCASTLE NOTTINGHAM 
OXFORD PLYMOUTH PORTSMOUTH SOUTHAMPTON STOKE-ON-TRENT SWANSEA 


nearest 


* 

aH 

woe 


(& 


USE OF MACHINES AND COST OF BUILDING. 


The Use of Machines and the Cost of Building. 


THE following is abstracted from an 
address given recently by Mr. Ronald W. 
Wates to the Institute of Quantity Sur- 
veyors. 


Cranes and Hoists. 


In the post-war development of plant 
the greatest progress has been in lifting 
devices, and on many contracts mobile 
cranes of 2 tons to 5 tons capacity are 
used; the design of the precast house 
being erected by the speaker’s firm was 
based on the largest unit that could be 
handled by a crane of 10 tons capacity. 
In multi-story flats successful use was 
made of the Scotch derrick type of crane, 
and the French type of tower crane was 
a great advance upon other types. Ona 
recent contract {see this journal for 
September 1953, page 307] the concret- 
ing of floors, and walls 7 in. thick, was 
carried out with the aid of a tower crane 
at a labour cost of 9s. per cubic yard, or 
about half the cost of the barrow-and- 
hoist method. The cost of hiring and 
erecting the crane, laying tracks, dis- 
mantling on completion, electricity, and 
driver’s wages amounted to about {50 a 
week, but where the volume of the work 
warranted its use this crane was eco- 
nomical. These cranes also enabled large 
shutters, about 12 ft. by 8 ft., from floor 
to ceiling to be used. The walls were 
concreted in lifts of 8 ft. with a very great 
saving in labour, reduction of construc- 
tion joints, and considerable speeding up 
of the work. 

Among other types of equipment 
which had been developed since the war 
were light mobile hoists, power-driven 
barrows, small dumpers, and concreting- 
booms fitted to mixers. Many of these 
were labour saving and economical. For 
example, using a concreting boom, the 
concrete in house foundations and rafts 
cost as little as 7s. per cubic yard for 
mixing and placing in position. Other 
developments were the use of site-gener- 
ated electricity for small power-driven 
tools, vibrators, and drills. A recent 
development was the bolt-gun which, by 
means of an 0-22-in. cartridge, fired a bolt 
through steel and into concrete ; on one 
contract about 35,000 bolts were used to 
fix steel windows to concrete frames and 
the saving of labour was considerable. 
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Loose Cement. 

The more general use of loose cement 
was an important development and less 
expensive than cement delivered in bags. 
His firm used a storage silo erected on the 
site; the cement was brought in a tank 
vehicle fitted with compressed air plant 
which blew the cement through a flexible 
hose from the lorry to the silo. 


Auger Piles. 

Power-driven short auger piles seemed 
the best and cheapest method of providing 
deep foundations to houses where these 
were necessary on clay sites. On a 
housing contract in the Midlands the 
foundations were to have been supported 
on piers at an extra cost of about £30 per 
house, but by using power-driven auger 
piles at 7 ft. centres the cost was reduced 
to about 


The Cost of Building. 

It is almost axiomatic to say that the 
greatest productivity arises where the 
maximum possible power per man is em- 
ployed, and there is a close relationship 
between speed of production and 
economy. At their present level, build- 
ing costs were about the most that people 
would pay for commercial or industrial 
buildings or houses. Based on a 1939 
basis of 100, the current cost of living 
was said to be 164. According to the 
Girdwood report, the average cost per 
square foot of a house built by a local 
authority in 1939 was 9s., and to-day the 
average cost was not less than 33s. 
While the cost of living had risen about 
1-64 times, the cost of building had risen 
about 3-6 times. Costs had been fairly 
stabilised during the last year despite the 
increase in wages. World commodity 
prices showed a tendency to fall and this 
was bound to affect prices. The produc- 
tivity of building labour was slowly rising. 
Another factor which would help to 
cheapen building would be the elimina- 
tion of rise-and-fall clauses in contracts. 
He was in favour of increasing the 
responsibility of the builder in this matter, 
as he believed that the builder was better 
able than anyone else to get fixed prices 
from his merchants and thereby set in 
train a greater sense of responsibility 
throughout the work. 
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MISCELLANEOUS. 


Partnership. 


Mr. R. W. Hawkey, sole partner of 
the firm of Sir Cyril Kirkpatrick & Part- 
ners, has joined Mr. E. O. Measor and 
Mr. H. Grace, partners in the firm of 
Scott and Wilson, and they are now 
practising under the title of Scott and 
Wilson, Kirkpatrick & Partners. Mr. 
F. M. Bowen has also been taken into 
partnership. From February 15 the 
address of Messrs. Scott and Wilson, 
Kirkpatrick & Partners will be 47 Vic- 
toria Street, London, S.W.1 (telephone 
Abbey 6255; telegraphic address Ponti- 
fact, Sowest, London). 


TECHNOLOGY—DEPARTMENT OF 
CIVIL ENGINEERING 


Bursaries in Concrete Technology 


NOTICE IS HEREBY GIvEN that the election to Bur- 

saries in Concrete Technology tenable as from October, 
| 1954, will take place in June, 1954. 

Candidates must hold a degree in Engineering at the 
time of taking up the award, and must also have a 
good knowledge of the theory of structures. 

Bursaries are of the value of {350 per annum, out 
of which the College Tuition Fee has to be paid; the 
amount may be increased to {450 fer those with in- 

| dustrial experience. In addition, one or two Senior 
Bursaries of {600 per annum may be awarded to out- 
standing men with a minimum of three years’ experience 
in industry. 

The course will be postgraduate and Bursars who 
| successfully complete the course will be eligible for 
| the award of the Diploma of the Imperial College 

(D.L.C.). 

Applications must be received on or before June rst, 
1954, bv the Deputy Registrar, City and Guilds College, 
Exhibition Road, London, $.W.7, who will, on written 

| request, send full information and application forms. 


FOR ROAD 
REINFORCEMENT 


(CONCRETE) 


DATA FOR PRICING 
REINFORCED CONCRETE. 


Materials. 
(Delivered in London area.) 


AGGREGATES cu. yd.). — Washed 
228. 3d. shingle: in., 18s. 
4in., 2s. 6d. Pit ballast, 21s. 5d. 

Cement (per ton, delivered at Charing Cross).— 

Portland cement, 6 tons and upwards, 95s. 
t ton to 6 tons, ro4s. Paper bags and 
non-returnable jute sacks included. 

Rapid-hardening Portland, 8s. above ordinary 

‘ortland. 

Aquaciete and 417, 32s. 6d. above ordinary 

ortland ; paper bags included. 

Colorcrete (buff, red, and khaki), in 6-ton loads, 
136s. 6d.; paper bags included. 

Snowcrete, {12 15s. 6d., inc. paper bags. 

“* Super-Cement,” 32s. 6d. per ton above ordin- 
ary Portland cement ; paper bags included. 

High-alumina cement, 1 ton and upwards, 
280s. od, per ton. 

Snowcem paint, 71s. per cwt. inc. containers. 

SautrTerinc.—For prices of timber, refer to S.R. & 
O., 1949, No. 1079 (price 1s. 1d.) and No. 94 
(price 54.) issued by H.M. Stationery Office. 

REINFORCEMENT.—Mild steel bars, B.S. 785 (per 
cwt.); to 2jin., 42s. 3d.; & in. to }in., 
438. Od. ; im., 44s. 458. 9d. 


sand, 
11d. ; 


Materials and Labour. 
(Contracts up to {5000. Inc. 10 per cent. profit.) 


PorTLAND CEMENT CONCRETE, I : 2: 4.— 
Foundations, 2s. 4}d. per cu. ft. Columns, 3s. 3d. 
per cu. ft. Beams, 3s. per cu. ft. Floor 
slabs 4 in. thick, 8s. 7d. per sq. yd.; Do., 
5 in., ros. 9$d.; Do., 6 in., 12s. 4d. ; Do., 
7 in., 14s. 54d. Walls 6 in. thick, 13s. 9$d. 
= sq. yd. Add for hoisting above ground 
evel 3s. 74d. per cu. yd. Add for rapid-hard- 
ening Portland cement 2s. 6d. per cu. yd. 
REINFORCEMENT.—Mild steel bars (B.S. 785), in- 
cluding cutting, bending, fixing, and wire 
(per cwt.)—} in. to Jin., 72s. 9d. in. to 
4in., 67s. & in. to 2§ in., 61s. 6d. 
SHUTTERING AND SuPPORTS.— 

Walls, 203s. 6d. per square. 

Floors (average 1o ft. high), 188s. 9d. per 
+ In small quantities, 2s. 6d. per 
sq. ft. 

Columns, average 18 in. by 18 in. (per sq. ft.), 
2s. 10$d.; in narrow widths, 3s. 7}d. 

Beam sides and soffits, average 9 in. by 12 in. 
(per sq. ft.), 2s. 94d.; in narrow widths, 3s. 3}d. 

Raking, cutting, and waste, 5jd. per lin. ft. 

Labour on splays, 2}d. per lin. ft. 

Small fillets to form chamfers, 5}d. per lin. ft. 


Wages. 


The rates of wages on which the above prices 
are based are : Carpenters and joiners, 3s. 94. 
hour (carpenters 2d. a day tool money) ; 
bourers, 3s. 3$d.; Men on mixers and 
hoists, 3s. 5$d.; Bar-benders, 3s. 6d. 


This col: is specially compiled Concrete and 
Consiructional and copyright. 
March, 1954. 
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CONCRETE PILES 


Every Vibro pile is treated as 
an individual unit in the foun- 
dation. It can never be too 
long or too short. It is formed 
to suit the ground at that 
particular spot and to carry its 
load with ample safety, yet 
without waste. 


TY 


The Vibro system is designed on 
correct engineering principles 
that have been proved on 
innumerable contracts in all 
parts of the world. 


_; 


44 


A descriptive booklet will be 
sent free on request. 


The illustration shows a Vibro rig in operation at Kilmarnock, Glasgow, 
where 1,050 Vibro cast-in-place reinforced concrete piles 18 in. in 
diameter were formed in lengths of yy 30 ft. This work was 
carried out for Messrs. John Walker & Sons, Ltd. Consulting Engineers : 
Considére aes, be London. Contractors: Messrs. Melville, 
Dundas & Whitson, , Glasgow. 


BRITISH STEEL PILING COMPANY LIMITED 


KINGS HOUSE, 10 HAYMARKET, LONDON, S.W1. 
Telephone: Trafalgar 1024/8 Telegrams: Pilingdom, Lesquare, London 
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MISCELLANEOUS ADVERTISEMENTS. 


Situations Wanted, 3d. a word: mini- 
mum, 7s. 6d. Situations Vacant, 4d. a 
word : minimum, 10s. Other miscella- 
neous advertisements, 4d. a word: 10s. 
minimum. Box number is.extra. The 
engagement of persons answering these 
advertisements 1s subject to the Notifica- 
tion of Vacancies Order, 1952. 

Advertisements must reach this office by 
the 23rd of the month preceding publication. 


SITUATIONS VACANT 


SITUATION VACANT. Consulting structural engineer, 
Westminster, requires senior designer-draughtsman with 
fir$t-class experience in structural steelwork and reinforced 
concrete, for responsible position. High salary and good 
prospects for suitable applicant. Write in confidence, 
Stating age, qualifications, and full details of experience. 
Box 4007, CONCRETE AND CONSTRUCTIONAL ENGINEERING, 
14 Dartmouth Street, London, S.W.1. 


SITUATION VACANT. Consulting structural engineer, 
Westminster, requires experienced reinforced concrete 
draughtsman-detailer. High salary and good prospects for 
suitable applicant. Write, stating age, qualifications, and 
full details of experience. Box 4006, ConcRETE AND 
CONSTRUCTIONAL ENGINEERING, 14 Dartmouth Street, 
London, S.W.1. 

SITUATION VACANT. Assistant civil design engineer 
required by Dorman, Long & Co., Ltd., for design work in 
connection with extensive development schemes in progress 
and planned. Reinforced concrete experience essential. 
Applicants must be capable of developing schemes and 
supervising their subsequent detailing and progress. Apply, 
stating age, experience, salary required, and when at liberty, 
to Curer TecnnicaL ENGINEER, CENTRAL ENGINEERING 
Department, Dorman, Lone & Co., Ltp., G.P.O. Box 11, 
Royal Exchange, Middlesbrough, Yorks. 

SITUATIONS VACANT. Reinforced concrete designers 
required for Midlands office of specialist firm. Men with 
at least five years’ experience required. Apply stating age, 
experience, and salary required. Five-days’ week. Staff can- 
teen. Box 462, 19/21 Corporation Street, Birmingham, 2. 
SITUATION VACANT. Experienced reinforced concrete 
designer-detailer for small firm of consulting engineers in 
London. Experience of structural steelwork an advantage. 
State age, education, experience, and salary required. Box 
4010, CONCRETE AND CONSTRUCTIONAL ENGINEERING, 
14 Dartmouth Street, London, S.W.1. 

SITUATION VACANT. Assistant engineer, £750 per 
annum basic salary, required by small London firm of con- 
sulting engineers. Experience in reinforced concrete struc- 
tural design with basic civil engineering training and site 
experience. Able to take responsibility. Opportunity for 
tours abroad. Box 4011, CONCRETE AND CONSTRUCTIONAL 
ENGINEERING, 14 Dartmouth Street, London, S.W.1. 
SITUATION VACANT. Designer-draughtsman required 
for London office of well-known reinforced concrete en- 
gineering contractors. Experience in reinforced concrete 
frames, floors, roof, and staircase construction essential. 
Progressive post. Pension scheme. Alternate Saturdays. 
Write fully Box 295, ALLARDYCE PaLmer, Ltp., 109 Kings- 
way, London, W.C.2. 

SITUATIONS VACANT. Joun Liversepce & Assoct- 
ates, civil and structural engineers and consultants, 
require immediately the following additional engineering 
staff. (a) Civil-engineer-designers, fully qualified and 
experienced in all types of reinforced concrete work, 
including design of industrial and shell concrete structures, 
and with some structural steelwork experience. Salary 
range up to {1500 per annum. (6) Reinforced concrete 
designer-detailers and detailer-draughtsmen. Salaries 
according to capabilities. Modern office conditions. Nor- 
mally five-days’ week. Apply to 42 Portland Place, 
London, W.1, for form of application. 

SITUATION VACANT. Designer-draughtsman for rein- 
forced concrete, Westminster office, capable of preparing 
complete designs for reinforced concrete structures, in- 
cluding blocks of flats, offices, shops, etc. Able to work 
with minimum supervision. Pension scheme. Alternate 
Saturdays free. Box 4014, CONCRETE AND CONSTRUC- 
TIONAL ENGINEERING, 14 Dartmouth Street, London,S.W.1. 
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DRAUGHTSMEN 
SIMON - CARVES LTD. 


have additional 


VACANCIES 
for 
DRAUGHTSMEN 


at their Cheadle Heath and Manchester offices. 
Applications are invited from draughtsmen with 
sound experience of heavy mechanical and 
structural work, particularly of mechanical hand- 
ling and steel-framed buildings. Working con- 
ditions and scope are excellent, and a D.O. bonus 
scheme, pension fund, and non-contributory 
sickness benefit scheme are in operation. Apply 
in writing, quoting ref. (OS 44), giving age and 
experience to: 


STAFF & TRAINING DIVISION, 
SIMON-CARVES LTD., 
CHEADLE HEATH, STOCKPORT. 


SITUATIONS VACANT. Several experienced reinforced 
concrete detailers required. Salary according to qualifica- 
tions and experience. Five-days’ week. Staff canteen. 
Apply “ Twister.” Reinrorcement, Lrp., Alma Street, 
Smethwick, Staffs. 


SITUATION VACANT. Assistant civil engineer required 
in London office of a firm of architects and consulting 
engineers. Applicants must be qualified, capable of 
directing a team, and have had several years’ experience 
in the design and detailing of both steel and reimforced 
concrete structures. Knowledge of other branches of civil 
engineering will be an asset. Applications are to give 
full particulars of training and experience, and are to state 
the salary required. Box 4015, ConcreTE AND Con- 
STRUCTIONAL ENGINEERING, 14 Dartmouth Street, London, 
S.W.x1. 

SITUATION VACANT. Qualified structural and/or Civil 
engineer for technical sales with a London firm of precast 
concrete specialists in piling and structural units. Wide 
connections desirable and permanency guaranteed to a 
suitable engineer. Pension scheme in operation subject 
to certain conditions. Initiative and drive required, 
capable of producing superior results. A four-figure salary 
will be payable plus additional payment by results, together 
with reasonable expenses. Replies, which will be treated 
in the strictest confidence, must state in chronological 
order general experience, together with age, salary required, 
if in possession of a car (which is desirable), and when 
available to commence duties. Present employers need 
not be mentioned until interview granted, but present 
position must be stated, together with names of two 
referees. Box 4016, CONCRETE AND CONSTRUCTIONAL 
ENGINEERING, 14 Dartmouth Street, London, S.W.1. 
SITUATIONS VACANT. AIR MINISTRY WORKS 
DEPARTMENT requires in London structural engineer 
designer/draughtsmen experienced in reinforced concrete 
or structural steelwork. Applicants should have sound 
technical training and several years of varied experience 
in design and detailing of (a) reinforved concrete construc- 
tion for all types of buildings, or (b) steel-framed sheds, 
warehouses, and kindred types of buildings. Salaries up 
to £733 per annum, starting pay dependent upon age, 
qualifications and experience. Extra duty allowance or 
overtime payable. Reasonable prospects of promotion. 
Posts temporary and non-pensionable, but have long-term 
possibilities. Competitions held periodically to fill estab- 
lished vacancies. Applications from natural born British 
subjects only, quoting EE and stating age, qualifications, 
and previous appointments, giving dates and stating type 
of work done, to Ar Ministry, S.2(h)/NA, Cornwall 
House, Stamford Street, London, S.E.1. 


(Continued on page 120. 
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BUILDING RESEARCH. 


Building Research. 


Tue following are abstracts from the 
Report of the Building Research Board 
for the year 1952 (recently issued by 
H.M. Stationery Office. Price 3s. 6d.). 


Bridge Decks. 


Strain measurements are being made 
on the girders of a new filler-joist bridge 
of 28 ft. span carrying the Great North 
Road across the railway at Biggleswade 
and designed to satisfy the new heavy- 
load requirements of the Ministry of 
Transport. The measurements have been 
proceeding since April, 1952. It was 
found that the stresses due to dead load 
corresponding to the measured strains 
were much smaller than the stresses 
obtained by the usual methods of calcula- 
tion. This is partly because the deck 
was cast in two operations. The first 
layer was supported by the joists alone, 
and after the first layer had hardened the 
second layer was supported by the joists 
and the first layer acting together. It 
is proposed to carry out loading tests 
on this bridge with heavy vehicles. 

A test to destruction on a slab-and- 
girder model bridge deck with encased 
girders has been completed. Its ultimate 
load-bearing capacity with a _ concen- 
trated .oad directly over a girder was 
about Lulf-way between those of models 
with and without shear-connectors but 
with no concrete encasement of the girders. 
The mode of failure was similar to that 
of previous slabs, that is a truncated cone 
was pushed out of the slab under the 
load. In the bending tests there was a 
tendency for the loaded girder, with a 
portion of the slab reaching in width to 
the two adjacent girders, to separate from 
the rest of the structure. Failure oc- 
curred as a result of yielding of the 
bottom flange of the loaded girder, 
followed by failure in shear at the 
supports. 


Prestressed Concrete. 


Experimental work has been done on 
the fire resistance of composite beams 
consisting of a prestressed concrete beam 
of rectangular or I section and a rein- 
forced concrete slab cast on later to form 
a tee section. Three sizes of each type of 
beam were made to determine the in- 
fluence of size on the fire resistance, and 
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some were protected with vermiculite 
concrete. With gravel aggregate and 
Portland cement, and with hard-drawn 
wire, failure of a loaded beam became 
imminent when the temperature of the 
steel exceeded 400 deg.C. Failure due 
to a reduction in strength of the steel 
appears to occur more frequently than 
failure due to a reduction in strength of 
the concrete. Spalling of the concrete 
leading to a premature collapse, which 
may result when small prestressed beams 
of slender cross section are exposed to 
fire, did not occur. It is estimated that 
a fire resistance of two hours could be 
obtained with 24 in. cover of concrete to 
the steel. Greater resistance could prob- 
ably be developed with a thicker cover. 
For the highest grades of fire resistance, 
exceeding four hours, the tests have 
shown that additional protection is effec- 
tive in delaying the rise of temperature 
in the cable. 

Investigation of the effects of steam 
curing at atmospheric pressure on. pro- 
duction on “ long-line ’’ prestressing beds 
has shown that the loss of prestress in 
this method of curing due to changes in 
temperature during manufacture is un- 
likely to exceed 12 per cent. for concrete 
made with gravel aggregate. 

Strain gauges were installed in a pre- 
stressed concrete office building at Kilburn 
to obtain information on its behaviour 
during construction and subsequently 
over a period of years. The strains 
recorded in the prestressing operations 
were in reasonable agreement with those 
calculated. The strains recorded during 
loading tests on completion of the frame- 
work showed, however, that the stiffness 
of the main beams was appreciably 
greater than had been assumed in design, 
owing to composite action with the floor 
slab. [See page 91 of this number.} 


Frames. 


Tests on framed structures have been 
started to ascertain how the filling 
between multiple-story frames helps to 
stiffen and strengthen the frame and to 
resist racking action resulting from lateral 
forces such as wind pressure. 

In one test the stiffness of an encased- 
steel frame was increased considerably 
even with a relatively weak filling such 
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BUILDING RESEARCH. 


as might be used for a partition. The 
maximum racking load sustained with a 
4}-in. brick filling was over twice that 
which could be supported by the frame 
alone, and much of the help afforded by 
the brickwork was still retained when a 
door opening was left in the panel. It 
was evident from the tests that allowance 
for the racking strength of walls and 
partitions might often avoid the provision 
of special connections or bracing for resist- 
ing lateral forces in structural frameworks. 


Economy of Steel. 


A study has been made of the quantities 
of steel actually used in comparable 


MISCELLANEOUS ADVERTISEMENTS. 
(Coxtinued from p. lxvi.) 


SITUATION VACANT. Works manager with thorough 
experience precast concrete, knowledge of prestressing an 
advantage. Pension scheme and canteen facilities. Write 
in confidence. All applications acknowledged. Surxey 
Concrete, Lrp., Peasmarsh, Guildford, Surrey. 


SITUATION VACANT. Required in consulting engineers’ 
office, Central London area, design assistant, graduate 
standard or upwards, salary according to age and experi- 
ence, for paration of general schemes and supervision of 
structural steel, reinforced concrete and muscellaneous 
work. Box 4017, CONCRETE AND CONSTRUCTIONAL 
ENGINEERING, 14 Dartmouth Street, London, S.W.1. 


SITUATIONS VACANT. Reinforced concrete detailers 
required in consulting engineers’ London office to work 
with designers and from calculations. Write stating age, 
experience, and salary required. Interviewed applicants 
must produce examples of work in ink or pencil. Five- 
days’ week. Box 4018, Concrete anp ConsTRUCTIONAL 
ENGINEERING, 14 Dartmouth Street, London, S.W.1. 


SITUATIONS VACANT. Experienced reinforced con- 
crete designer-draughtsmen required. One vacancy is 
for a designer with additional experience in structural 
steelwork. Apply, giving full particulars, to James 
Warproprer, Consulting Engineer, 116 Victoria Street, 
London, S.W.1. 


SITUATIONS VACANT. Reinforced concrete engineers 
require experi designers, detailers, and draughtsmen 
for their London offices, which are expanding. Write 
giving full details of age, qualifications, experience, and 
salary . Box 4020, Concrete anp Construc- 
TIONAL ENGINEERING, 14 Dartmouth Street,London, S.W.1. 


SITUATION VACANT. Experienced reinforced concrete 
and building draughtsman wanted in civil and structural 
consultant's firm, Sutton (Surrey) area. Salary according 
to experience. Box 4021, CONCRETE AND CONSTRUCTIONAL 
ENGINEERING, 14 Dartmouth Street, London, S.W.1. 


SITUATIONS VACANT. Reinforced concrete designer- 
detailer and detailer with some design experience required 
for London professional office. Foundations and steelwork 
experience an advantage. Applicants interested in all 
aspects of building and used to close co-operation with 
architects preferred. Five-days’ week ; full holidays. this 
_ Apply with particulars, stating sal required, to 

X 4022, CONCRETE AND CONSTRUCTIONAL ENGINEERING, 
14 Dartmouth Street, London, S.W.1. 


SITUATIONS VACANT. The British Reinforced Con- 
crete Engineering Co., Ltd., Stafford, have vacancies for 
reinforced concrete designers and detailers, with experience, 
in their, Stafford, Liverpool, Newcastle-on-Tyne, and 
Glasgow offices. Staff pension scheme and five-days’ week. 
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portions of eleven recently constructed 
schools representing several types of 
structural frames. The object was to 
ascertain the weights of steel per square 
foot of comparable floor area. It appeared 
that the design most economical in steel 
would comprise load-bearing walls, pre- 
stressed concrete main beams for floors 
and roof, prestressed concrete or rein- 
forced concrete floors (if timber is not 
available), and a non-ferrous roof. In 
practice, however, the maximum economy 
of steel may not always be possible, 
because of factors such as speed and 
ease of erection, labour problems, and 
supply difficulties. 


SITUATION VACANT. Consulting engineer, West- 
minster, requires senior designer with first-class reinforced 
concrete experience to run a large contract. Apply, giving 
full particulars. Box 4002, CONCRETE AND CONSTRUC- 
TIONAL ENGINEERING, 14 Dartmouth Street, London, S.W.1. 


SITUATIONS WANTED 


SITUATION WANTED. Young Indian graduate civil 
engineer, age 31, now in India, having good experience 
with British firms of consulting engineers and contractors 
free for engagement in United Kingdom, in India or over- 
seas. Advertiser held responsible positions and, if required, 
will proceed to United Kingdom. Reply to Mr. Guosn, 
31 Dr. Sarat Banerjee Road, Calcutta 29, India. 
SITUATION WANTED. Engineer (33), degree, 
A.M.L.C.E., requires position with prospects. Experienced 
reinforced concrete, prestressed concrete, steelwork, excava- 
tion, concrete paving, tunnels, bridges, buildings, services, 
chimneys, steel roofs, sewerage. Particularly interested in 
prestressed concrete. Preferably settled residence. Not 
Scotland, London, or E. England. April or later. Box 
4019, CONCRETE AND CONSTRUCTIONAL ENGINEERING, 14 
Dartmouth Street, London, S.W.1. 


PROFESSIONAL SERVICES. 


PROFESSIONAL SERVICES. Reinforcement schedules 
prepared from detail drawings for consulting engineers and 
contractors from 20s. per ton. Only qualified engineers 
employed. Box 4004, Concrete AND CONSTRUCTIONAL 
ENGINEERING, 14 Dartmouth £‘reet, London, S.W.1. 


FOR HIRE 


FOR HIRE. Lattice steel erection masts (light an:! he avy), 
ft. to rs0 ft. high, for immediate hire. Bei man's, 
erminal House, London, S.W.1. Telephone: Sloane 5259. 
FOR HIRE. Concrete vibrators (pneumatic, electric, and 
petrol driven) for hire. Contractors Services Lrp., 
Road, London, S.W.2. Telephone: BRIixton 
4081. 


FOR SALE 


fencing stakes. Chain link, wire 
E Srernens & Son, Lrpv., 


FOR SALE. Steel 
netting, etc. List on request. 
Bath Street, London, E.C.1. 


FOR SALE. 20 tons of } in. and 20 tons of & in. diameter 
reinforcing rods in lengths 15-16 ft. 20 tons of 12 in. x 
6 in. and 20 tons of 12 in. x 8 in. R.S. joists in lengths 
31 ft. 20 tons of 12 in. x 4 im. M.S. channels. C. J. 
EwTon, Ltp., Hoyle Street, Bewsey, Warrington. 


WANTED. 


Back numbers of Concrete and Constructional Engineering 

from 1947. Journals of the learned societies bought. 

Write Stecnert-Haryer, Inc., Star Yard, Carey Street, 


March, 1954. 
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Concrete is versatile. It can be used to give beauty and 


dignity to buildings of the most utilitarian kind. By its very 
nature, it can be moulded to produce structures 

having maximum floor areas with minimum 

obstructions. These qualities, dependent on the cement 
which forms its base, have made concrete a 


symbol of economy 


This symbol identifies the products of THE CEMENT MARKETING COMPANY LTD. 
selling organisation of The Associated Portland Cement Manufacturers Ltd 

The British Portland Cement Manufacturers Ltd. Alpha Cement Limited. 

Portland House, Tothill Street, London, 8.W.1. 

Suppliers of Blue Circle Portland Cement, “ Perrocrete”, “ 417" Cement, Sulphate 
Resisting Cement, “ Snowcem™ Cement Paint, Hydralime, etc. 


BRITISH CEMENT I$ THE CHEAPEST IN THE WORLD 
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